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This 1982 Microcomputar Division catalog includes specifications far tha current product
lines markated by the Microcomputer Division of NEC Electtonics U.5.A. Inc. In addi-
tion, it contains a special section of specifications for the ROM product line marketed
by the Electronic Arrays Division. Both product lines are sold through the NEC Elec-
ronics U.S.A. sales nelwork (see last page and back covers for listing).

WEC Electronics U.S.A. Ing., with corporate headquarters in San Mateo, Galifornia, is a
subsidiary of Nigpan Eleciric Company. NEC Electronics U.S.A. Inc. consists of four
product divisions. The Microcomputer Division, founded in 1975 and now located in
Matick, Massachusetts, markets a wide variety of leading-edge LS} semiconductor
memoties and microprocessors. The Electronic Arrays Division, acquired by NEC in
1978, manufactures ROMs and RAMs in Mountain View, California, The Electron Divi-
sion, founded in 1976 and headquartered in Sunnyvale, California, markets a broad
range of products including linear ICs, vacuum fluorescent displays, tantalum capaci-
tors, discrete semiconductors including optoelectronics and fiker optics. The Board Divi-
sion is also located in Natick, Massachusetts; it designs, manufactures, and sal's
sophisticated board and system products.

NEC Electronlcs U.S.A. Inc. NEC Elactronics U.S.A. Inc.
Corporate Headguarters Microcomputer Division

3055 Clearview Way, Suite 310 One Natick Executive Park

San Mateo, California 94402 Natick, Massachusetts 01760

NEC Electronics U.S.A. Inc.
Electron Chvision

252 Humboldt Court

Supnyvale, California 94086
NEG Electronlcs U.5.A. Inc.
Electronic Arrays Division

550 East Middletield Road
Mountain View, California 94043
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The information in this document is subject to change without notice. NEG Electronics
U.5.A. Inc. makes no warranty of any kind with regard to this material, including, but
not limited to, the implied warranties of merchantabllity and fltness for a particular
purpose. NEC Electronics U.S.A. Inc. assumes no responsibility for any errors that may
appear in this document. NEC Electronics U.8.A. Inc. makes no commitment to update
nor to keep current the information contained in this document.
No part of this document may be copied or reproduced in any form or by any means
without the prior written consent of NEC Electronics U.5.A. Inc.
¢y 1982 by NEC Electronics U.S.A. Inc.
Printed in the United States of America

Additional coples of this catalog or other NEG liHerature may be obtained from your
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MEMORY SELECTION GUIDE

ACCESS SUPPLY PACKAGE
DEVICE siz | PROCESS| TIME | cvcLe| vourace | maTERIAL] Pins

DYNAMIC RANDOM ACCESS MEMORIES

#PD416 18K x 1 TS NMOS 120ns | 320ns | +12,+5,-b c/D 18
HPD41564 GAK x 1 TS MNMOS 120ns | 270ns | +5 C/D 18

STATIC RANDOM ACCESS MEMORIES

$POH101L 256x 4TS CMOS 460ns | 450 ns | +5 c 22

HPD444 tKx47TS!. CMOS 200ns | 200ns | +5 c/D 18
HPD446 2K x8TS CMOS 15Gns | 150ns | +5 C/D 24
pPD449 2K xBTS CMOS 150ns | 180ns | +6 C/D 24
#PD4AD1B 2K xBTS NMOS 180ns | 160ns | +6 c/D 24
uPD4104 | M x1TS NMOS 200n: | 310ns | +6 c 18
©PD2114L f 1K x4TS NMOS t60ns | 160 ns | +5 c 18
pHPD2147 4K x 1 TS NMOS 25 ns 25ns | 45 o 18
HPD2149 1IKx4TS| NMOS 35 ns 35ns |45 vl 18
pPD2187 18K x 1 TS NMOS | 55ns 66ns | +5 o

20

FIELD PROGRAMMASBLE READ ONLY MEMORIES

{Bipolar!
nPB406 1K x 4 OC| BIPOLAR 50 ns S0ns | +B c/D 18
pPB426 1K x4 TS § BIPOLAR 50 ns S0ns | +5 C/D 18
1PRAGD 2K ¥ 8 0C| ‘BIPCLAR 50 ns S0ns | +6 c/D 24
uPB429 2K x 8 TS| BIPOLAR 50 ns 50ns | +5 c/D 24
{Bipolar Logic Array)
uFB450 8216 hit BIFOLAR | 200 ns 200 ns | +5 ] 48
{1V Erasalzla} ] )
MPLOZ716 2K x8TS NMOS 450 ns 450 ns | +5 D 24
LPDZ732 . 4K xBTS NMOS 450 ns 480 ns | +5 b] 24
MPD2732A 4K x 8 TS NMOS 250 ns 250ns | +5 D 24
uPD2764 BK x 8 TS NMOS 250 ns 250ns | +B D 28
MASK PROGRAMMED READ ONLY MEMORIES
UPD2316E/ 2K xBTS MNMOS 450 ns i 450 ns | +b [ 24
EABIM1GE
uPD2316E/ ZK xBTS NMOS 360 ns 350ns | +5 c 24
EAB316E-1
HPD2332A/B/ 4K x &8T5 NMOS 450ns | 450ns § 45 C 24
EAB332A/B
LPD2332A/B-1/| 4K x8TS NMOS 350 ns 350ns | +5 c 24
EAB332A/B-1
uPD2364/ BKx8TS MNMOS 450 ns 480 ns | +B c 24
EAB264
uPD23128/ 16K x 875 NMOS 260 ns 350ns | +5 c 28
EAS364

Notes: OC = Qpen Collector; C = Plastic Package; D = Hermetic Package; TS = 3-State
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MICROCOMPUTER SELECTION GUIDE

SINGLE CHIP 4-BiT MICROCOMPUTERS

BEUPPLY
DEVICE FAMILY ROM RAM 1/0 | PHOCESS | OUTPUT FEATURES | VOLTAGE | PINS
wPOBAG pCOM43 2000 « B 96 x41 35 FMOS 0.0. -10 42
wPDEE3 HOOM-A3H 2000 x 8 S96x4| 35 PMOS o0, A -10 42
uPOSSIL eCOM435L 2000 x B S6=x4| 2 FROS oD, A -8 28
LPOBSD LCOM.43C 2000 x B 96 x4 | 35 CMOS push-puli +5 42
uFD547 ucomM-.44 1000 « 8 Baxd4| 35 FMOS 0.0, -10 42
WPDB4TL WCOM-44L 1000 x 8 t4x4d| 39 PMOS ap. -8 42
wPD5S2 LCOM-44H 1000 =8 Ga4x4af 39 FMOE oD, A -10 42
wPDBES1 LCOM-440 1000 = 8 6dx4| 36 CMOS push.putl +5 42/82
uPDEEQ wCOM-45 640 x 8 3Z2x41 N FMOS oD, A =10 28
#PDSEOL HCOM-ASL 640 x 8 dzZ2xdy PMOS Q0. A -B 28
kPD5E4 wCOM-45 1000 x 3 Az=4| 21 PMOS Qo A =10 28
uPDSG4L uCOM-45L 1000« 8 d2xd ) 21 FMOS G0 A -8 28
UPTIGE? uCOM.456C F000 x 3 2«4 2 CMOs push-pull +b 28
uPDB56 uwCOMAZ External BEx 4| 35 PMOE oD, B —10 G4
MC-430P ucomM-43 2000 % 8 BEx4 | 36 PMGE o.0. G -0 42
Uy EPROM
WPD7500 | wPD7500 Series External 256 x4 [ 46 CMOS oD C 1271655 54
HPDT5M uPDIB00 Series 1024 % 8 BEx4| 24 CMO4 .0 ] +271w0b5 G4
HFD7502 uPD?800 Serles 2048 « 2 128x4 ] 23 CMOs o0, o +2710b5 B4
RFDTS03 UPDT500 Series 4096 x 8 2axa| 23 CMOE a0, D 127t b5 &4
#PD75046 nPO7500 Series 1024 x B 6ax4q| 22 CMOS 0.0 +2 71055 28
wPD7507 HPD7500 Series 2048 x 8 128 =4 | 32 CMOS oD, +2.7to55 | 40/52
HPD7H08 uPD7500 Senes 4096 x B 224 x4 | 32 CMO5 oo, +2.7m 85 | 40452
uPD7BR8A | kPD7500 Series 4006 x 8 208x4d| 32 CRDE D, A +2.7t0b.b 40
LED7919 #PD7500 Serias 4096 x 8 256 x4 | 28 CMOS G.D. F 271055 64
HPO7R20 #PD7500 Series 768 x 8 48 x4 | 24 PMQOS o0, E -5t -10 28
Motes: & = -36%W VF Display Drive
B = uCOM-4 Evaluation Chip
C  =pPD7E0X Evaluation Chip
0 = LCD Contraller{Driver
E = LED Display Controller/Driver
F = VF Display Controller/Driver
G = Pin.Compatible with uPD54E
Q.D_= Open Drain
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MICROCOMPUTER SELECTION GUIDE

SINGLE CHIP 8.8IT MICROPROCESSORS

: SUPPLY
DEVICE SPECIAL FEATURES ROM RAM 1/ | PROCESS | OUTPUT | CYCLE VOLTAGE ] PINS
APTI8021 Zero-Cross Detactor 1024 = 8 G4x8 21 NMOS ap 3.8 MHz 18 28
nPO8022 On-Chip A/D Conwverter 2048 x 8| 6G4x8 | 26 NMOS ap 3.6 MHz +5 40
#PDBO35SL | uwPDBOAB wiExtarnal Memory Externa) 64 x8 27 NMOS T5,BD 6 MHz +5 40
#PDBD3IL | wPDB049 wiExternal Memory External | 128x8 | 27 NMOS TS,BD 11 MHz +5 40
#PDE041 Paripheral Interface wiSlave Bus | 1024 x 8§ B4x 8 18 NMOS TS,BD 6 MHz 5 40
LPOEM1A | Enhanced uPDBRO4T 1024 x 8 4 x8 18 NMOS TS BD & MHz +5 40
uPDB048 Expansion Bus 1024x8 | 64x8 | 27 NMOS T5,BD 6 MHz +5 40
uPDB04G High Speed nPD304E 2048 %3 | 128x8 | 27 NMOS TS,BD 11 MHz +5 a0
wPOETA1A | UV.EPROM uPD8041A 1024 x 8 G4 x8 18 NMOS TS,BD 6 MHz +5 40
uPDE748 UV.EPROM uPDBG4S 1024x8 | 64x8 | 27 NMOS TS,BD B MHz +5 40
#PDBOC35 | CMOS 8036 External Gaxg8 [ 27 CMOB TS,BD BMH2 +2 710556 a0
uPD80CA8 | CMOS BO4B 1G24 x8 | 64x8 | 27 CMOS T3,BD 6 MHz +2.710 6.5 40
#PDEOC3R | CMOS 8022 Externat 128x 8 27 CMO3 TS BD 6 MHz +2 755 40
pPDBOC42 | CMOS 8049 2048 x B | 128x8 | 27 CMOS T$,BD 5 MHz +2.710 5.5 40
#PD7800 Development Chip Extarnal | 128 x 8 48 NMOS TS,BD 4 MHz +5 H4
#PD7801 B0B0 Expangion Bus 4026 x B | 128 x8 | 48 NMOS TS.B0D 4 MHz +5 64
64K Memory Address Space
pPD7RO2 Expanded uPD7201 Bi44x58 | G4x8 | 48 WNMOS TSBD 4 MHz +5 G4
uPDT7ECO5 | CMOS Microprocessor External | 128 x 8 43 CMOS TS,BD 4 MHz +5 G4
pPDT3CO8 | CMOS Microcomputer 4006 x 8 | 128x8 | 46 CMOS TS,BC 4 MHz +5 64
uPD7810 Powerful Microprocessar External | 268 x8 44 NMOS TS,BD 10 MHz +h B4
uPD7B1 8 Channel A{D A6 xB | 128x% 8 44 NMOS T5,BD 10 MHz +h E4
MICROPROCESSORS
SUPPLY
DEVICE FRODUCT SIZE PROCESS OUTPUT CYCLE VOLTAGES PINS
#PD780 Microprocessar 8-hit NMOS 3-51ate 4.0 MHz +5 40
#PDBOBCAF Microprogasgor B-bit NMOS 3.5tate 2.0 MH2z 125 a0
#PDROBCAF-2 Microprocasser 8-bit NMOS 3-5tate 2.5 MHz +i2+8 40
1#PDBOEOAF A Migroprocessor Bbit MNMQS 3.5tate .0 MHz +12 5 40
uPDE0B5A Microprocessor 8-bit NMOS 3-5tate 3.0 MHz +5 40
KPDBOBSA-Z Microprocessor &-hit NMOS 3-5tate 5.0 MHz +5 a0
1P0OBORE Micreprecessar 16-bit NMOS 3-State 5.0 MHz +5 40

13
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SYSTEM SUPPORT
SUPPLY
DEVICE PRODUCT SI1ZE PROCESS QUTPUT CYCLE VOLTAGES ] PINS
uPO7EDAL Double Sided/Double Dansity it NMOS ) 3-5tate 8 MHz +8 40
Flappy Disk Controlier
wPD781 Dot Matrix Frinter B-bit NMOS A-State 6 MHz +5 40
: Controller-Epson 500 Printer
uPn0732 Dot Matrix Printer ’ B-bit WMOS A-5tate 6 MHz 5 a0
Cantraller-Epson 200 Printer
uPO7001 8-Bit A/D Converter 8-bit CMOS Opon 10 kHz +5 16
Coilector Conversian
Sarial Time
wPFD7002 10-Rit A/D Converter Bbit CMOs 3-State 400 Hz +5 2B
Conversion
Time
gPD7201 fMulti-Frotocol Serial 8-bit NMOS 3-5tate 4 MHz +3 40
Controller
uFD721Q IEEE Centroller {Talker, B-bit NMOS 35tats 8 MHz +B 40
Listaner, Controiler)
KPD7220 Color Graphic Display B.bit MNMOS 3-State 8 MHz +5 40
Controjler
uwPD7225 Alpha Numeric LCD B-bit CMOS — - 2.7t055 52
ControllerfDriver
uPD7227 Dot Matrix LCD E-bit CMOos - — 27ta 5.5 E4
: Controller/Driver
»PD7720 Signal Processor 164t NMCS J-5tate 8 MHz +B 28
rP08155 256 x B RAM with |/D Ports 8.bir MNMOS 3-State — +5b 440
and Timer .
#PDB155-2 256 x B8 RAM with 170 Ports 8-bit NMOS 3-State — +5 40
and Timer
wPDE15E 266 x 8 RAM with /O Ports 8-bit NMOS 3-5tate - +5 40
and Timer '
rPDB156-2 256 x B RAM with /0 Ports 8-bit NMOS 3-Srate +6 a0
gnet Timar
uPBE212 10 Pore 8-bit Bipolar 3-State — +5 24
wPBBZ14 Prigrity Interrupt Controlier 3-bit Bipolar Open 3 MHz +5 24
Callector
uPB8216 Bus Driver Mon-lnverting 4-bit Bipolar J.5tate - +B 16
uPB2224 Clock Generator Driver 2 phage Bipolar High Level | 3 MHz +12:+ 5 16
: Chock
uPBS226 Bus Driver Inverting 4.bil Bipolar 3-Siate — +5 18
uPBB228 System Controller 8hir Bipolar 3.5tate — +5 28
uPDB243 1/Q Expander 4 x 4 bits NIDS 3.State - +5 29
#PD8251 Programmet:le Communications | 8-bit NMOS J-State A.0.BK baud +B 28
Interface lAsyne/Sync} S$-56K baud
HPDB251 A Programmable Communications | 8-bit NMOS 3-State A9.6K baud +6 2B
Interface (Async/Syneh $-54K baud
uPD22535 Programmable Timer 8-hit NWOS 3-State 4.0 MHz +6 24
#FDB255A-5 | Peripheral Interface B-bit NROS 3-5tate - +6 40
wPDB257-6 Programmable DMA Controller | B-bit NMOE 3-5tate 4 MHz +8 40
#PDE279.5 Programmakble Keyboard/ Bhit NS 3-State - +B a0
Dizplay Interface
#PES282/ B-Bit Latches Bipalar 3-State 5 MHz +5 20
g283
#PBB284 Clack Driver Bipolar 3-Statm 5 MHz +5 ig
uPBS286/ 8-Bit Bus Transcaivers Bipolar 3.5tate 5 MHz +5 20
B287
xPBB2Z8E Bus Controller Bipalar 3-5tate S MMz +5 20
LPDR3ES 2048 x & ROM with 1/0 Ports Bkt NWOS 3-State — +5 40
pPDETIEHA 2048 x & EPROM with B-bit NKMOS 3-5tate - +5 40
1/C Ports

14
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MICROCOMPUTER ALTERNATE SOURCE GUIDE

MANUFACTURER PART NUMBER DESCRIPTION NEC REPLACEMENT
AMD AMBOBCA/ODBOA Microprocessor {2.0 MHz) #PDA0BOAF
AMBOB0A-2/0080A-2 Microprocessor {2.5 MHz) uPDEOSDAF-2
AMBOBOA-1/2080A-1 Microprocessor (3.0 MHz) HPDBOSOAF-1
AMB0R5A Microprocassor 3.0 MHz| pPDEBOBBA
AMBI1ES Programmable Peripheral tnterface uPDB155
. with 208 x B RAM
AMB156 Programmable Peripharal Interface uPDB156
with 268 x 8 RAM
AMBZi2 1/0 Port {B-Bit) pPB8212
AMB214 Priarity interrupt Controller pPB8214
AMB216 Bus Driver, Inverting pPB8216
AMB224 Clock Generator/Driver pPBE224
AMB226 Bus Driver, Non-inverting uPB8226
AME228 System Controller pPB8228
AMB251 Programmable Commuiications pPDEZBY
Interface
AMB2EE Programmable Peripheral Interface uPDB2E5
AMB257 Programmable DMA Controller uPDE257
AMB35E Programmabla Peripheral Interface MPDE3Es
with 2048 x 8 ROM
AMB048 Single Chip Microcomprter pPDB04E
INTEL 80804 Microprocessor |20 MHZ) pPDBOBDAF
B8080A-2 Microprocessor (2.5 MHz) pPOBOBDAF-2
8080A-1 Mictoprocessor (3.0 MHz| uPDAOBDAF-1
8021 Microcomputer with ROM HPDB021
8022 Microcomputer with AfD Converter pPDADZZ
8035L Microprocessor pPOEOI5L
20asL Migroprocessor HPOE039L
80414 Programimable Peripheral Controller HPDBO41A
with ROM
8048 Microcomputer with ROM #PDBO4B
8049 Microcomputer with ROM p#PDB049
BOBGA Micropracessor [3.0 MHz) uPDBOBSA
BOBEA-2 Micropracessor |5.0 MHz) pPDAOSEA-2
8085 Microprocessar 16-Bit} uPDBOAEG
8166/8166-2 Programmabie Peripheral tnterface #PDB156/8155-2
with 256 x 8 RAM
8156/8166-2 Pragrammakle Peripharal Interface pPDB1566/8156-2
with 266 x 8 RAM
B212 1/0 Port (8-Bit) uPBB212
2214 Priority Interrupt Controller 1PBB214
8216 Bus Driver, Non-Invarting MPBE8216
8224 Clock Generator/Driver «PBB224
8226 Bus Driver, Inverting pPE226
8228 Systern Controller HPBA228
8243 1/ Expander uPDB243
8251 Programmable Communications uPDE251

Intarface (Async/Sync}
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NEC

NEC Electronics U.S.A. Inc.

Microcomputer Division

MICROCOMPUTER ALTERNATE SOURCE GUIDE

MANUFACTURER PART NUMBER DESCRIPTION NEC REPLACEMENT
iNTEL I(CONT.) 82514 Programmable Communications uPOEZE1A
Intarface [Async/Syncl
82535 Pragrammable Timer uPOB263.B
8255A.5 Programmable Peripheral Interface LPDB2564-5
82675 Programmatie DMA Controller wPO8257-.5
32594 Programmable Interrupt Contratler LPDE250A
8272 Dovbla Sided/Double Density uPD765
Floppy Disk Controtier
8279.5 Programmable Keyboard/Display uPD8278-5
Intarface
B8282/82B3 8.-Bit Latches uPBB2B2/8283
8264 Clock Driver ©PB8284
e2aefaz8? B-Bit Transcelvers uPBE2BB/g287
8288 Bus Cantrolle: wPBE28E
B355 Prograrmmable Parlpharai Interface wPOB355
with 2048 x 8 ROM
87414 Programmablae Paripheral Controller uPDE741A
with EPROMW
8748 Microcomputer with EPROM uPDB748
87654 Pragrammahle Peripheral |nterface #PDE7SEA
with 2K x 8 EPROM
8274 Multiprotoco! Serial Controller uPD7201
INSBO48 Microcomputar with ROM pPDg048
INS5040 Micracomputar with ROM #PDB04G
MATIONAL INSBOBOA Microprocessor (2.0 MHz2} #PDEOBDAF
INSBOBOA.-2 Microprocessor (2.5 MHz] #FPOBOB0AF-2
INSBOB0A1 Micropracessar {3.0 MHz} #PDEOBGAFA
2212 170 Port {B.Bit) u#PBE212
4214 Priority Interrupt Controller uPBE214
8218 Bus Driver, Non-lnverting »wPBEBG
8224 Clock Genarator/Drivar wPBE224
B226 Bus Driver, Inverting #PBE226
B228 Systern Cantrotler uFBB228
IN58251 Pragramimable Commaunications uPDB261A
Interface
IN55253 Programmable Timer uPDE263-5
INSE825% Programmetie Peripheral interface LPOBIBSA-B
IN58257 Programmable DMA Cantroller pPDB28T.5
1882560 Programmahle Interrupt Controller MPLE268A
T.. TMS8080A Microprocessor (2.0 MHz) #PDS0B0AF
TMSBOR0A-2 Microprocessor (2.5 MHz) LPDBDR0AF-2
TWMSBOBOA-1 Microprocessor {3.0 MHz} wPDB0BOAF-1
SM745412 10 Port 13-Bit! uPB8212
SNT4LS4A24 Cleck Generator/Drivar uPBE224
SN745428 Systern Controller uPBE8223
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NEC Electronics US.A. Inc.

Microcomputer Division

ROM-BASED PRODUCTS ORDERING PROCEDURE

The following NEC products fall under the guidelines set by the ROM-Based Products Ordering Procedure:

uPD7801 HPDBOCA9 1RFD554 #PD7506
L4PD7802 HPDB355 HPDESAL »PD7507
uPD7811 HPD546 HPD557L pPD75073
uPDBO21 #PD5AT uPDB50 #PO7508
HPDB022 HPDBATL #PDE5 HPD7508BA
#PDB041A HPD550 uPDES2 HPC7519
#PD8048 MPDSBOL uPD7501 uPD7520
HPDBOCA8 uPDBaE2 HPD7502 HPDV720
#PD8049 #PD5EE3 pPD?503

MEC Electronics U.S.A., Inc., Microcomputer Division is able to accept mask patterns in a variety of formats to faciljtate
the transferral of ROM mask information. These are intended to suit various customer needs and minimizs the turnaraund
time. Always enclose a listing of the code and the code submittal form. The following is a list of valid media for code
transferral.

PROM/EPROM equivalent to ROM parts

Sample ROMs or ROM-based micracomputers

Paver Tape

Timesharing Files

I1SI1S-11 compatible disks

Other (Contact MEC Etegtronics U.S.A., Inc., Microcomputer Division for arrapngements,)

Thoroughly tesied verification procedures protect against unnecessary delays or costly mistakes. NEC Electronics U.S.A.,
Ing., Microcomputer Division will return the ROM mask patterns to the customer in the most convenient fermat,
Unprogrammed EPROMs, if sent with the ROM code, can be programmed and returned for verification.

Earth satellites and the worid-wide GE Mark [l timesharing systems provide reliable and instant communication of ROM
patterns to the factory. Customers with access to GE-TSS may further reduce the turnaround time by transterring files
directly to MEC Electronics L.8. A, Inc., Microcomputer Division.

The following is an example of a ROM mask transferral procedure, The uPD8048 is used here; however, the process is the
same for the other ROM-based products,

1. The customer contacts NEC Electronics U.5.A., Inc., Microcomputer Division’s Sales Representative, concerning
a ROM pattern for the uPDE04E that he would like to send,

2. Since an EPROM version of that part is available, the uPD8748 is preposed as a code transferral medium, or a
paper tape and listing may be used.

3. Two programmad pPDE743's are sent to MEC Electronics U5 A, Inc,, Microcomputer Division with a listing, a
code subrmittal form, and a paper tape as back-up.

4. NEC Electronics U5 A., Inc,, Microcomputer Division compares the media provided and enters the code into
G5-TSS, The GE-T35 file is accessed at the MEC factory and a copy of the code is returned to MEC Electronics
LLS.A., Inc., Microcomputer Division for verification. One of the uPD8748's is erased and reprogrammed with the
custarmer’s code as the NEC factory has it. Both uPD8748"s and a listing are returnad to the customer for his final
verification,

5. Once the customer notifies NEC Electronics U.S.A., Inc., Microcomputer Division in writing that the code is
verified and provides the mask charge and hard copy of the purchase order, work begins immediately on
developing his yPDE04B"s,

Please contact your |ocal Sales Representative for assistance with all ROM-based praduct orders, Mask Programmed ROM
products other than those listed abave are marketed by Electronic Arrays Division; refer to Section 5 for Electronic Arrays’
ordering procedures,

17



NOTES

18



NEC
NEC Electronics US.A. Inc.

Microcomputer Division

MEMORIES RANDOM ACCESS MEMORIES E






NEC

NEC Electronics US.A. Inc.

Microcomputer Division

DESCRIPTION

FEATURES

PIN CONFIGURATION

16384 x 1 BIT DYNAMIC MOS

RANDOM ACCESS MEMORY

uPD416

uPDA416-1
uPD416-2
uPD416-3
uPD416-5

The NEC PD416 is a 16384 words by 1 bit Dynamic MOS RAM. It is designed for
mempry applications where very (ow cost and large bit storage are important design
objectives. .

The PD416 is fabricated using a double-poty-layer N channel silicon gate pracess
which affords high storage cell density and high parformance. The use of dynamic
circuitry throughout, including the sensa amplifiers, assures minimal power dissipation,

Multiplexed address inputs permit the uPD416 to be packaged in the standard 16 pin
duai-in-line package. The 16 pin package pravides the highest system bit densities and
i available in either ceramic or plastic. Noneritical elock timing requirements allow
use of the multiplexing technigue while mgintaining high performance, '

163684 Words x 1 Bit Organization

L ]
» High Memory Density — 16 Pin Ceramic and Plastic Packages
» Multiplexed Address Inputs
» Standard Power Supplies +12V, -8BV, +5V
« Low Power Dissipation; 462 mW Active {MAX), 20 mW Standby {MAX)
o Cutput Data Controllad by CAS and Uniatehed at End of Cycle
« Head-Modify-Write, RAS-only Refresh, and Page Mode Capability
« Al Inputs. TTL Compatible, and Low Capacitance
» 128 Refrash Cycles
= 5 Performance Ranges:
ACCESS TIME | R/W CYCLE | RMW CYCLE
HPDATE 300 ns 510 ns 575 ns
uPD416-1 250 ng 410 ns 465 ns
#PDAT6-2 200 ns 375 ns 375 ns
HPDA16-3 150 ns 320 ns 320 ns
wPDA16-5 120 ns 320 ns 320 ns
VBB 1 el vss
e Ag-Ag Address FEuts |
Pvo M2 spEs CAS |~ Colurn Aduress Sabe |
warTe [ 3 14 boyr Dy | Datetn . ]
JE— Doyt Data Qut P
AS E 4 uPD 13? RAS Raow Address Strobg
ag [s 464 WRITE | Read/Writs
Ves Power{—ﬁ\f!w ]
A2 Qe " 3 Aa Voo Power (15V)
A b 103 As VDD, Power {+12V)
VoD E 2 s j vee Vgg Ground
Rev/3
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BLOCK
DIAGRAM
= 3 3 "u
—— e _..D: ‘.‘::.‘.:: .

gars

EEwL MATR o
b b wurrgR

wEfed oo

EFEY:
HHH Hit b o
ot Hl ’ ——
Operating TEMPEratUTE . . o« v v v vs v e e e e e e e sy 0°C to +70°C
Storage TOMPETAOIR « o v v vn et v v s v enm e ane e s ... —B658°Cto +150°C
Al Qutput Voltages (), . . . .. .. .. i e -0.5 to +20 Volis
AlllnputVohages @M. ... ... ... ... . . -0.5to +20 Volts
Supply Voltages Vpp. Voo Ves @ oo oe o -0.5 10 +20 Volts
Supply Voltages VDD, VEE @ o .o oe v -1.0 1o +15 Volts
Short Circuit QUPUTCUITENT . . .. ... . i e et i e e 50 mA,
Power Dissipation . .. ... ... ... e e 1 Watt
Notes: (1) Relative to Vgp

@ Relative 10 Vsg
Ta=25°C

*COMMENT: Siress above those listed under "Absolute Maximum Ratings’ may causs parmanant
damage to the devlce, This is a $tress rating only and functional opoaration of the device at thess or
any other conditions abave thosa Indicated in the aparational sections of thig specificstion is not
implied. Exposure to apsoluts maximum rating conditions for axtendad perlods may affect device
reliability .

Ta=0°C 1o 70°C, Vpp = +12V  10%, VBB = -5V * 10%, Vo = +6V £ 10%,

Vgg =0V

PARAMETER SYMBOL WIN Ll_:’::;s AR LiNIT CONTDEI"SF-:-ONS
e | | e | |w
?;;pJ;]Capacitance Co 5 7 oF J

a2

ABSDLUTE MAXIMUM

RATINGS*®

CAPACITANCE



uPD416

DC CHARACTERISTICS Ta=0°C to +707C(T). Vop = +12V = 10%, Vo = +5Y £ 10%, vpg = -5¥ « 10%, Vgg - OV

LIMITS TEST
PARAMETER SYMBOL MIN TYP [ MAaX | UNIT CONDITIONS
Supply Voltage | voo 108 [ 120 12| v o) o
Supply Voitage | vee 4.5 54 5.5 v [OR©)]
Supply Valtage . Ve 4] 1] 1] W @
Supply vVolage Vg -a48 ] 50| .58 W @
Input High iLogic 11 : '
Voltege, Rag, CAS, VIHE 2.7 *.0 v @
WRITE :
—
Inpint High [Logic 1)
\-’olrage al mpurs
W
except FIAS, CAS IH 24 L @
WRITE
Input Low {Logic 3)
W .
Yolwage, all inpurs . L 1o o8 hd @
— — NN 1
COparating Vo Current oo a5 ma tHC —mef\:fnmg@
andh o URES v o
Standby Voo Current [IsYs¥] 1.5 | ma - Migh Imprdance
Betrash|All Speeds —_— -_
Voo |ecem uPD416-5{ 'DD3 25 ma, RAS cvching, CAF -
" -1 T R | V'HC.'RC -3 IIS@
Current #PR416.5 | InD2 27 ma
[ &A% - v €At
Page Mode Yoo . ‘IL'
Current IDD4 27 ma cychng; *pr;
276 ns (g}
Croerating Voo RAS, CAS cycling.
b .
‘ Current ¢ wh tRC 3?5nso
f i T R/As vy
l Standby Vg Guerent ez -10 DauT  High .
) Impedance |
R&5 cyaling. —I
Fiefresh W Currant loes -10 10 ) | CAS \.-'”1\
. L *l
AS '
Page Muade v H
Current lced A Cying
??5 nsl [
OQgperating Vgg | KS T §<v. ||n|4 i
Curvant ’ 'R 200 A e 376 ns
. Aas v ST
Standby Vgg f 100 A 5 IJ'I-::[h
Current BB2 s Ul i
Impalanoe
RAS cyehing.
Refresh v
ce eI VEE lBg3 700 Lh ons N
urrant
. l_ tp(, 3?5 ng
FAZ - v, . CA
Paga Mooe Vg ‘L (' =
lgg4 200 us cyehing,
Currant
tpg - 22h M
| V—F_ta.-‘: oo
lnput Laskage LT AT
- 1 A
[any input] hiwy ?0 G # all other pins not
under 1est = DY
DT is disabled,
- 1 A
Qutpul Laskage 1GiL) 1o v [ AV % Vo uT * +B.8Y
{Jutpur High Yolrage
W 24 ¥ t c G mALY
ILopic 1} OH 10 ouT O]
Cutput Low Valiage
Y, 0.4 W 1 -4.2mA
{Lagic O oL J_ our "

Notas: (T} T, ic specilipct here for berativn al Deuuensies 10 tRE = 1Re Nmind Opararion af highel oy e rates with reduced
amblent temperateees and high power disgigation is permisziug, however, provicked AC operaiing pararmatars are mer.
Sas Figura 1 101 deratineg cUe.
Altvgltages refarenced 10 Vg,
Output waltage whl swing frem Yeg w Voo when activeied with na cureene rcading. For purposes al —aimainng
data in standby Mode. Wec may'be regured to Vag withown aftecting relrash coeranans or datd se1emiDn. Hawewar,
thie W (Min Mecitication i€ Aot guirantesd o Whis mode

0 01, FoDa. #ed | g depend on cycle e, Sea Figures 2.3 and 4 1oe 1pp limits a1 orher cycle rams,

{5} ooy md |(ff_‘4 drpand upun outeat Inading, During readaut of Pugh leved data Vg 14 conneetad 1Praugh a low

imgedanes 1135 typ] to dala out, At all arher times lpp consing of Tenkage cusiBnIs anly,
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uPD416

AC
CHARACTERISTICS

Tp= 0w 47070, v = H12v = 105 Yop = ©BY 1 10, vga ~ -8V & T, vgg e O

LIMITE
_sPDUE prodiet pPOA182 LPO48-] POATEE TEET
PAMAMETER SYMHOL | MWHN WA MIN [ MAX [ MIN MAX | MM B MIN MAX ] UNIT CONCITIONS
Rundgm read or wrlte
a o
P me 510 0 3 330 32 " @
Fkad with Syeld L [RWC B78 AGS B an | 3re p.¥.1] L3 @
Page mode cyclk tima pg 130 276 226 [ 170 180 [
:‘T‘s’“ e dram nac 300 260 200 l 150 1| ™ ® ®
%“ i trom Icag 200 168 136 100 | ns B @&
- —- __ S -
Surput bufler [ o 5O o a0 1] as e @
Teafpta0n 1g
trise and tatl} 'T 3 50 | 3 /| 3 s m @
FAT orrchargn ime \p 200 00 ~ ]
PAS guble width YHAS A0 32006 22000 | 120 10000 s
FES ok tima TREH Fuli] ] ] an e
A% pulie wign 1cas 00 10,000 10,000 | BO | 1000 | m
M: to TAS datay l \RED 40 1o | 36 ey \ 26 [ BO | 15 awl| m &
TAS ra RAT f T
prachargy cime g 'CAP -2 0 I' -A - 0 i
Raw addrass
whup ome i 'AsH ? 0 ¢ 0 L ™
Finve addren
Tt e ‘ TRAH a ® z 25 0 15 n
Culumn sidrasy
wcunnme tasc -10 -1 -6 -1 —10 n
Cmumn addesn T T - DV R
| huld 1ima WwAH B0 ki 55 45 ! an ny
Culu mn addrugs hele —1 !
Urme ‘sl epnead ta tam 180 160 120 o5 |] B0 n1
"G ;
Fpad aoimmancg l— - B . -
[ 1RCE Y] ) [H o J o ny
Fiaad eommand
holt 11me ACH -] o L] o o 1]
\Wrna commang N A v R
ol i weH 80 75 | 55 48 L an ™
Writs command
180 160 10 o B0 fs
Writs command T 1T T T T -
fultn wdth w0 75 55 a5 o n3
Wrila comrand ig
FLAS leat tens AWML T L] 70 &0 50 s
Writa command 10 _.l__“_1 -
TRE 'wed tima lowl b &5 0 50 s
Dau n setup nm- 1ng ] [+ Q L o nz 5]
| Gacain held tits WOH E) s 55 a5 | a0 ns @
P B g 1
Lnrg-an hgid 51 ma
mioraneed o AR BHR 190 180 120 95 a0 ny
CAE prechargs nir
[tr page made 18 10 100 20 B EG ny
cwsle only)
Hetrash par.ad tREF 2 2 1 2 2 m3
WRITE commang T T
HAT-0p Ve twes i e 2 - o " @
CAS (o WRITE 1T ] :
ey ewe | 140 # 0 @ n e
ARE ta WRITE
11 . H
Avlnn WD | 240 L 160 £ 120 - -|

Motk () AC measurararts assume tp - B na

Vi tral o gy dmink and W [mawd are relvrgnce levpls fos measusing tireng of input dayegla Alsa, tane L-On TiMen w8 Meatured DETWES Vo on Y H and ¥y

@ The specitecations for tre dmint and 1qyyg (rninl are wied onby 1o indicate eyCIE LmE 81 whiCh propes oRECatkn avar the Full emperature ronge WWE % Ty s 10
15 ayaurad,

(@ Azsumns I 15 0p & THOD el I Lo i graat than 1ha ma iy recominsandad valul shawen w1 1 ebile, frag vl inreasn by 1N amount thet fpen
Fxehrdi 1M values shown,

(&} Assumes that (R ¥ TRG D imasl.

{B) Mrssured with 8 Wagd anuivaiant tg # TTL igards and 100 pF

(T 13pF tman) defings the time 31 which the output achigval the OPan Circuit cotdition angd i Aer refarenced 10 Culpul voltage Lvels

(&) Due-ation within 1na YR Lvaxh limie azuras that g a fmaxl conoe may, 1g oo fmas] i eracitied 313 reference ouim anly. W IRCE 15 greater than 1he wpecf ed
TRCE imax] i, then scers tave s controlles anclusivaly by 10AG

(S Thase parsmaters ars refersnced to TAS leading euys i1 egrly wiits cycles and o WIRITE lasging Acgt an delaven wists or read-madify whig Cyclas.

8 W, 'Cwn @ L B8 nos renrictive ooerpting Daramarers. Thay are nchaded in the gal shaet i pleciricg charactaristics only Moy ooageg Tmosl, dhe cpeig
W Aneanly wrdle cygle 3nd 1ha O8ta Sul Bin wll remasn Dpan cincudt [hegh smipedancal & bpyyps Smink the cycie o1 8 readowTite Svols and 1he dets eul will conto nodata
radcd from tha selectad cell; if paither of tha upove 3nLs o coditna ia 1atislied the conditgn 5¢ 10 date out la1 sceast nmal s andrae wingis
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uPD416

The 14 address bits required to decode 1 of 16,384 bit locations are multiplexed onta
the 7 addrass pins and then latched on the chip with the use of the Row Address
Strobe {RAS), and the Column Address Strobe.{CAS), The 7 bit row address is first
‘applied and RAS is then brought low, After the RAS hold time has elapsed, the 7 bit
column address is applied and CAS is brought low. Since the column address is not
needed internally until a time of CRD MAX after the row address, this multiplexing
operation imposes no penalty on access time as long as CAS is applied no later than
trpp MAX. If this time is exceeded, access time will be defined from CAS instead of

FIAS.

For a write operation, the input data is 1atched on the chip by the negative going
edge of WRITE or CAS, whichever occurs fater, (£ WRITE is active before CAS, this
is an "early WRITE" cycle and data out will remain in the high impedance state
throughout the cycle. Far a READ, WRITE, OR READ-MOCIFY-WRITE cycle, the
data output will contain the data in the selected cell after the access time. Jata out
wil| assume the high impedance state anytime that CAS goes high.

The page made feature allows the uPD416 10 be read or written at multiple column
addresses for the same row address. This is accomplished by maintaining a low on RAS
and strabing the new celumn addresses with CAS. This eliminates the setup and hold
times for the row atdress resulting in faster operation,

Refresh of the memory matrix is accomplished by performing a memory cycle at each
of the 128 row addresses every 2 milliseconds or iess. Because data aut is not latched,
"RAS only" cycles can be used for simple refreshing operation,

Either RAS and/or CAS can be decoded for chip select function. Unselected chip
qutputs will remain in the high impedance state,

in ordar 10 assure long carm reliability, VBB should ba apphed first during power
up and removed last during power down.
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PACKAGE OUTLINES K
MPD416C A -
PLASTIC _ Lt 1, — ]

0-15° -] \--—

Plastic
ITEM MILLIMETERS INGHES
| AL 1maMax | 076MAX |
. B__] .. o; | 003
lL.oc._].. .28 0.8
o of _yoeez
€ 17.78 070
F 1.3 0.081
G 2,64 MUY CI0MIN
W a5MH 0.0ZMIN
1 | Losmax GIEMAX |
J 4SBMAX_ | D18MAX
X 782 | om
L [ .25
0,10
" 02 501 )
#wPDA16D %

CERAMIC

e

nf b4 0-10° \-»

Ceramic

ITEM MILLIMETERS INCHES
P 20.5 MAX 081 MAX
8 .36 0.0B
[ 2.64 .10
0 0.5 .02
€ 17.78 0.70
G 13 0.051
[ 2.6 MIN 0.14 MiN
H 0B MIN 0.02 MIN
T .8 MAX 0.8 MAX
J B.1 MAX 0,20 MAX
K 7.8 0.30
L 73 D)
M .27 o
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NEC

NEC Electronics US.A. Inc.

Microcomputer Division

DESCRIPTION

FEATURES

PIN CONFIGURATION

65,536 x 1 BIT DYNAMIC

RANDOM ACCESS MEMORY

The NEC uPD4 164 is a 85,536 words by 1 bit Dynamic N-Channel MOS8 RAM dasignad
to operate from a single +bV power supply. The negative-voitage substrate bias is
internally generatad — its eperation is both automatic and transparent.

u PD4164-20
u PD4164-15
u PD4164-12

The uPD4164 utilizes a three-poly M-channel silicon gate process which provides high

storage cell dansity, high performance and high reliability,

The uPDA4164 uses a single transistor dynamic storage cell and advanced dynamic
circuitry throughout, including the 512 sense amplifiers, which assures that power
dissipatian is minimized. Refresh characteristics have been chosen to maximize yield
{low cost to vser) while maintaining compatibility batween Dynamic RAM generations.

The jP[4164 three-state output is controlled by TAS, independent of RAS. After a
valid read or read-modify-write cycle, data is held on the gutput by holding TAS low.
The data aut pin is returned to the high impedance state by returning TAS to & high
state. The uPD4164 hidden refresh feature allows CAS to be held fow to maintain

output data while RAS is used to execute RAS only refresh cycles.

Refreshing is accomplishad by performing WAS only refresh cycles, hidden refrash
cycfes, or normal read or write cycles an the 128 address cambinations of Aqg through
Ag during a 2 ms period.

Multiplexed address inputs permit the uPD4164 to be packaged in the standard 18
pin dual-in-line package, The 18 pin package provides the highest system bit densitias
and is compatible with widely available automated handling eguipment.

* 8 & 4

L I A ]

High Memory Censity

Multiplexed Address Inputs

Single +5Y Supply

Cn Chip Substrate Bias Generator
Access Time: PD4184-20 — 200 ns
uP4164-15 — 150 ns
MPD4164-12 — 120 ns
Read, Write Cycle Time: pPD4164-20 — 336 ns
uPD4164-18 — 270 ns
1PD4164-12 — 260 ns
Low Power Dissipation: 260 mW {Active}; 28 mW {Standby!}
Nen-Latched Qutput is Three-State, TTL Compatible

Resad, Write, Read-Write: Read-Modify-Write, RAS Only Refresh, and Page Mode

Capability

All Inputs TTL Compatible, and Low Input Capacitance
128 Refresh Cycles (Ap-Ag Pins for Refresh Address)
CAS Controlled Qutput Allows Hidden Refresh
Available in Both Ceramic and Plastic 16 Pin Packages

NC [ Vss
[+ 11N 5 TAS
WE ] PouT
RAS uPD 13 ™1 46
Ag s 4164 12[] ay
A ) Agq
Aq (] Ag
Voo ] A7
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PIN NAMES
Ap-Az Address Inputs
RAS Row Address Strobe
TAS Caolurmn Address Strobe
WE Write Enable
=1V 8] Data Input
DauT Data Output
Veo Power Supply [+5V}
vgs Ground
NC Mo Connectlon




uPDA4164

QOperating Temperature

Storage Temperature {Ceramic Package} .

{Plastic Package)
Supply Woltages On Any Pin Except V¢C - .

Supply Voltage Ve

Short Circuit Qutput Current

Power Dissipation

Note: 1) Relative to Vgg

Ta= 25°C

5D mA

cee o T Watt

“COMMENT: Stress above thase Jisted under "Absolute Maximum Ratings” may cause permanent
damage to the device, This is a stress rating only and functianal operation of the device at these or
any other conditions above those indicated |n the aperatianal sections of this specification is not
implied, Exposure 1o absolute maximum rating conditions for extendsd periods may affect device

raliability,
Ta=0"1070°C () Vg = +6V = 10%: Vgg = OV
LIMITS TEST
PARAMETER SYMBOL MIN TYP | MAX UNIT | CONDITIONS
Voo 45 | 6O | 65 v
I I
Supply Voltage Vas o o o v
High Lavel Input Voitage, All Yoltages
{RAS, CAS, WE) VIHC 24 6.5 v Referenced
High Level Input Voliage, o Vgg
Alt Inputs Except AAS, YIH 2.4 5.5 v
TAS, WE
Loyr Level Input Valtags, -2, 8
All Inputs YiL 0 0 v
Dperating Current
Avaraga Power Supply BPDAT64-20 4
Qperating Current iec1 {HPDA164.16 50 | mA @
RASL, CAS Cyeling;
taC = tRC (Min.} wPBA16I-12 i3
Etandby Current
Fowar Supply Standby I 5.0 ma
Current {(AS = Viyge, oca .
OguT = Hi-impedance)
Retresh Currani !
Average Pawer Supply uPD4164-20 5
Current, i
Refrash Mode; 16C3 [uPpe164-15 40 @
FAS Cycling, TAS = Viug,
IAC = IAg IMin.} tHC »PDA18412 45
Page Mode Currant
Averape Pawar Supply #PD4164-20 35
Currént, |
Page Moda Cperation CC4 |uPDA1GA-15 40 mA @
AAE = v : CAE Cyeling
tec = tpe Min.) SPOA164-12 45
Input Leakage Current
Any Input
Wi = 0 to +5.5 Volts, iy =10 10 re
All Othar Pins Not
Under Test = 0V
Output Leakage Current
DouT is Disabled, 1o1L} -10 10 e
YouT "0 w +55 Volts
Qutput Levals
High Lavel Output YOH 24 vee v
voltage HoyTt =5 mA} [—
Low Level Dutput VoL o 0.4 i
Volage ligyT =4.2 mAl

Nowes: (1) T, is specified here tor operation at frequencies 10 tre > tRG (Minl, Operation at
higher cycle rates with reduced ambiant termpearatures and high power dissipation is
permissible, however, pravided AC operating parameters are met,

@ Ice1, loea #nd boeg depend on autput loading and cyele rates. Spacified rates are

obtained with the output epen.
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il ... 0Cte+70°C ABSOLUTE MAXIMUM
-55°C 1o +160°C
ci. .. —58°Cto+126°C
-110 +7 Volts (O)
... .-0B to 47 Volts (T}

RATINGS*

DC CHARACTERISTICS



AC CHARACTERISTICS

Ta w0 to+70°c D vipe = 46% 2 10%; vgs =ov (B @)

4 PD4164
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LMITE
L 18428 wADA1a4-18 APO41SA 12 TEST
PaRAME TER EYMBOL MIN MAK Miv MAX MIN MAX UNIT  |CONDITHONS.
Fwndam Fead or Writa Ao 338 770 280 ~ ®
Cvola Tirnm
Ragd Write Cyeds Tima AW 336 270 250 nE
Poge Mo Cycls Tima pC 225 170 120 L3
Accest Timi Prom FEAD AAD 00 150 120 n. [3) @)
—=
Accap Tl from Lo \cal 160 8 B m [ l0] 4
Duiput Bulfar Tura Q1 toFF I8 50 L] 49
Dy
Trantition Time (Five and T 3 50 a B0
Falll
FARE Prachargs Tites Rp 179 100
AES Pubn Width Igag | =200 10000 _| 150 10,000
RAS Hold Tima 1AgH 100 L)
CAZ Puits Widin toAR e | 10006 | 75 10,000
TAT Holg Tima e | 200 160
AES 1o TAT Detay Tima RO 20 o | o5 k-]
ERE w TES Pracharys Tima tepp q o
CAS Frachargs Tims toP ig %
A% Prochwgs Time {For wp ) -]
Made Cycis Oniy| |
AAS Prachergs TAE Hald tRPE a o
Tima
R Avcheosr Sar-Lp Tios [P [ ] a ™y
Fow Addratt Hokd Thine FLAH 20 15 15 m
Codumn Addeeas Serlip YY1 o [} o L]
Time )
Column Addras Hold Time toaH 66 a5 a6 n
Column Addret Hald Time AR 129 Bs o5 ne
Retaranced to AAS
Resd Command Sae A RS o 1] a LT
Tima .
Feod Camnand Hold Time 1RRH L o w ng @
Relararced to RAS
Fesd Commmend Heid Time tRCH ] ] 0 m @
‘Writé Command Hatd Time HWCH 5 45 35 e
arite Commtand Hofd T R 120 o5 BE 1 ]
Asforanced 1o AAR
write Command Pylpe Width e 51 45 35 ne
Vyrite Commbnd to RAS L 66 45 45 n
Lead Time
* wrlte Command 10 565 fowL 55 A6 a5 ng
Loscd Time
Date-In Set-Uo Tlme e [ o [ e [1]
Onta-In Hold Time o [T 48 35 nE L]
n Hold Time. toHA 120 95 B5 [
Referwnced to RAS
Agfragh Merind \REF 2 2 F my
WRITE Command 59t-Ug s 1n ET] - ] ns ]
Time | ..
CAS L WRITE Delay e 80 60 59 it [F)
HAS to WRITE Delay e 145 1o 10 n 35
| . .
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TIMING WAVEFORMS
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JLPD4164

Ta=0° 10 +70°C, Voo =46V £ 10%; Vgg = OV

PARAMETER | SYMBOL | "'_‘r‘:::s ] U CONTE:?I'TDNS
Ggrom | R Rl

Plastic
1TEM MILI.IMETEHS_!_ INCHES
A 94 RAX. T pTEMAX
e ] e NYH
B B A o
o .
€ -
[ &
L]
— -
|
1 4 65 MA_K.__ B a.18 MEK
[k T8 T
L b4 0
" o™t o
- 0.O%

Cerdip
TEM MILLIMETERS INCHES
A 5B MG X 0.7H4 MA X
& 108 0042
¢ 1 254 0.10
o B8 £ 010 0,018 = 0.004
E 1778 o7
F 16 0,069
[ 254 RIN c.nMIN
H_ 56 MIN G015 HIN
T T T apgmax 0,131 MAX
J £.08 MAX 0,30 MAX
K 782 030
T eI [
M 625 v10 0.0008 00039
-0.06 00019
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NEC

NEC Electronics U.S.A. inc.

Microcompater Division

DESCRIPTION

FEATURES

4096 x 1 STATIC NMOS RAM

uPD4104
UPD4104-1
uPD4104-2

The uPD4104 is a high performance 4K static RAM. Organized as 4096 x 1, it uses
a combination of static storage cells'with dynamic input/cutput circuitry 1o achieve
high speed and low power in the same device. Utilizing NMOS technology, the
uPDA104 is fully TTL compatible and operates with a singfe +5v £ 10% supplv.l

o Fast Access Time -- 200 ns (uPD4104-2)
® Very Low Stand-By Power — 28 mW Max.
® Low Ve Data Retention Mode to +3 Volts.
& Single +5V £10% Supply.
® Fully TTL Compatible.
® Available in 1B Pin _Plastic: and Ceramic Dusl-in-Line Packages.
& 3 Performance Ranges:
SUPPLY CURRENT
ACCESS TIME R/W CYCLE ACTIVE STANDRY LOW Voo
uPD4104 300 ng 480 ns 21 mA 5 mA 5 mA
#PD4104-1 250 ns 386 ns 21 mA b mA 3.3 mA
#PD4104-2 200 ns 310 ns 25 mA 5 mA 3.3 mA
A 1 1 v
35 1D vee PIN NAMES
A2 2 17 A
g Ag-Aqq | Address Inpuzs
A1 I:: 3 16 j A CE Chip Enable
A 4 16 A
0 E pPD :1 7 DiN Data Input
A 5 14 A,
n E: 4104 :] g Doyt Data Cutput
A6 13[ ] 4g Vgg Ground
bour ] 7 121 iAg Ve Power {+5¥}
WE E: 8 " :J Oy WE Write Enable
vgg[|@ 10[]TE
Rev/3
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xPD4104

Ay —
Ay — HOW
Ay . DECOCER _ ""AEH"’;TYY
3 e - 64 x 54
Ay — BUFFER
As i
A
TIMING
B = cencaaton
CoLUMN
* DECODER AND
BUFFER
Pin — -
0 I TTTTTT
we |
Ag Ay Ag Ag sg Ag
Operating TEMparature . ... ... ... .. uvrrr. ..., D°Cro +70°C
Storags TEMPBIEIUIR - . . o . v\ ot ot e aa i -86°C to +1B60°C
Voltagean Any Pin . .. . . ... e e =7 to +7 Volts
Power Dissipation . .. ... .. e e T WAL

Shaort Circult Qutput Gurran

Note: (1) With respect 1o Vg5

Ta=25°C

+COMMENT: Sirasy sbove those livted under “Abscluts Maximur Ratings'’ may cause permangnt
damape to the devics, This is 8 stres; rating only ang functional operation of the device sl Lthase or
sy Ather eonditions above thowr Indicated «n the operational sactions of this specification §s nat

implied. Exp L] maxi rating idons for ded pericds may affect device
reliability.

Ty =0°C e +70°C, Vg = 46V ¢ 10%

LIMITS TEST
PARAMETER SYMBOL MIN TYP | MAK | UNIT | CONDITIGNS
Supply Voliage § Voo 45| 80| BB} W
Loglc '"1* Vallage Al lnputs Viy 22| -3 1.4 v @
Lagic "0 Voltage All Inputs VL -1.0 0.8 v
wPD4104 Ieg il md
?::::E:nn 3 uPD4104-1 | ey 21 mA ®
Curvmnt MPDAI0EZ Ioes 5 mA
Standby Vop Power Supply Currant Igc2 5 ma, @
input Leakage Current [Any Inputl W -1 10 LA @
Cutput Legkage Gurrent 1oL —10 10 Py @ ® |
Cutput Logic *' 17 Woltags Igyt —500 uA Vou 24 v
Outpul Logic "0 Voltage {gyT SmA Voo 0.4 v

LiMITS
PARAMETER SYMBOL | MIN TYP | MAX UNIT | TEST CONDITIONS

Input Capacitance Cin 4 6 BF @
CQutput Capacitance Cout [ 7 pF 73]

Motes: {1} Al voitages referenced to Vsg

(Zr Igpq s redeted to precharge and cycte vimes. Guaranteed maxirnum values for lpoq may
g ealcutated by

gy bma |oe (Bt + 13 Ing —1ph + 34300 1o

where ty and 1¢ are axpressed in nangseconds, Equation is relgrenced to the =2 davice,
other davices derate (o the E8mMa Curve.
Qulput s disabled {open ¢ireuit}, CE is 5t logic 1.
Al device ping at O volts axcept pin under test at 0, Vi = 5.5 vols,
OV & Vot = +5.8v.
During pover up, CF anct WE must be al W) for minimum gof 2 me afrer Vo reaches
4. 5%, bafors 8 valid memory cycle can be accomplished,

LR CROL ]

&

Eflective capacitance calgulated from the equation | E with 4% equal to 3% and
Ve nominal
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ABSQLUTE MAXIMUM
RATINGS*

DC CHARACTERISTICS @

CAPACITANCE (M



AC CHARACTERISTICS @ @

Ty=0°¢ ta +70°C, v = +6v + 105 (D

LinMITS
al104 A410a8-1 4104-2 TEST
FARAMETER SYMEDL | MIN ] MAX ] MIN | mAX | N | MaAX | UNIT| CONDITIONS
Reed or Write Cycta Tlme w i 6 4 | na o
RAsndom Access [ 200 250 200 n @
Chip Enshie Pulys Width 10E 300 [ 19,000 | 250 | 10000 { 200 | 10000 ne
Chip Enabla Prachecge Time P 150 125 100 na
Addregs Hold Tims TaH 1456 136 119 na
Addracs Set-Up Time A5 4] 0 o na
Outpur Buffer Tuen-Off Dalay IEF L] 75 ] EB ] BY na !:j o
Fead Command Set-Up Time RS [ 0 [ ns @
Wrile Enabla Sul-Up Time WE -20 -2 - na cj
Reforgnend R o | = * = »
Write Erabiled Pulss Widih WY 60 ns
[ rodity Tima oD | 0 |wooe ]| m~ ®
WE 10 &€ Procharge Lead Tims el 7 e & _ |
Data Input Set-Up Time ws | _o m —
Wirite Enable Hokd Time "WH 150 ng
Transition Time T 5% 5 50 ny
Read-Mod 1y Wrirg Cycla Time TR I ns [T}

MNotes. (T AN voltapes referenced to Vs

{Z) During powar up, CE and WE must be ar Wy for minnnum ol 2 ms after Y reochas 4,59, Detore a valid
memgny evele can ba accormgplishagd. .

(3} Maasured with load cireuit euuivaient 1o 2 TTL Inads ang CL = 100 oF.

&) ¥ WE Fallows TE hy mare than tyg then data aut may nat remain open circuitad.

& Deteimined by user. Taral cytia time cannod exceed LE maE.

@ Dala-in sel-up time is relerencad ta the later ol the two falling clock edges CE ot WE.

{7} &C measuremants assume vp - 6 ns. Timing pomnts ore caken ng VL - 0.8V and ¥y - 2.2V 0N the infg
and Wy, = 0.4y and Vg = 2,4V gn the ouipu wavelorm

i:7 teTnE AT 2T

@ The tiue level of the gutput in the gpen circuit conditian will he determined totally by outaul [oad
camlitiong, The oulput is guerantesd to be open circuin within 1ge g,

A TRMW = TAG WPy * 1P F 3T 4 1MDD-

STANDBY Ty = 0°C 1o +70°C

CHARACTERISTICS ] LINTS
4304 41041 41042 TEST
PARAMETER EYMBOL | MIN | MaX] MIN| MAX | MIN | MAX-| URIT | CONDITIONS
Voo In Standby B Ve 3.0 3.0 3.0 ']
Stangpy Current lpp B.O 3.3 1 3.3 b [0
Power Supply Fall Time T 100 100 100 us
Power Supply Rise Time TR 100 100 100 S
Chip Enable Pulse TE Wildth TcE 00 250 200 HE
pmnriaes | e [wo | [m | oo | |
" Leval GE Min Level ViH 22 2.2 22 v
Standbyy Aecovery Tinne TRe 500 500 500 =]

Nute: (T) Maximurm value for Vpp minimum value {= 3 v},

TIMING WAVEFORMS POWER DOWN
VooiMIng -—a 1F STANDBY MODE—{ tp [~—
vce
VpD - T }
PPC tRE
- — Nz

— o =
& T \_
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uPD4104

READ CYCLE
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1«PD4104

OPERATIONAL READCYCLE

DES_CBIP“ON The selection of one of the possible 4096 bits is made by virtue of the 12 address bits
presented at the inputs. These are laiched into the chip by the negative going edge of
chip enabie (CE). If the write enable {fTE} input is held at & high level (V1) while the
€E input is clocked to a low level {V||}, a read operation will be performed. At the
access time {tAQ), valid data will appear at the output. Since the output is unlatched
by a positive transition of CE, it will be in the high impedance state from the previous
cycle until the access time. 11 will 9o to the high mpedance state again at the end of the
current cycle when CE goes high,

The address lines may be set up for the next cycle any time after the address hold time
has been satisfiad for _the current cycle.

WRITE CYCLE

Data to be written into a selected cell is latched into the chip by the later negative
transition of CE or WE. If WE is brought low before CE, the cycle is an " Early Write"
evele, and data will be latched by EE. If CE is brought low befare WE, as in a Read-
Modify-Write eycle, then data will'be |atched by WE,

If the cycle is an “Early Write' cv:cle the cutput will remain in the high impedance
state. For a Read-Modify-Write cycle; the output will be active for the Modify and

Write portions of the memory eycle until CE goes high. I WE is brought low after CE
but betore the access time, the state of the output will be undefined. The desired data
will be written inta the cell if data-in is valid on the leading edge of ‘J—ﬁ, tO(H is satisfied,
and WE accurs prior to CE going high by at least the minimum lead time (tywpL).

READ-MODIFY-WRITE

Read and Write cycles can be combined to allow reading of a selected location and then
modifying that data within the same memory cycle. Data is read 3t the access time and
modified during a period defined by the user. New data is written between WE low and
the positive transition of CE, Data out will rerhain valid until the rising edge of CE. A
minimum R-M-W cycle time can be calculated by tRMW = tAC + tMOD + tWPL *+ tP +
3 tT; where TR is the cycle time, tAC is the access time, tMO D is the user defined
modily time, nypy_ is the WE ta CE lead time, tp is the cE high time, and 7 is one
transition time,

POWER DOWN MODE

In power doiwn, data may be retained indefinitely by maintaining Vg at +3V.
However, priar 10 Vo going below Vo minimum {(<4,5V) CE must be taken high
(VIH = 22V} and held for a minimum time perioé 1ppD and maintained at Vg for
the entire standby period. After power is returned to Vor min or above, CE must be
held high for a minimum of tRe in order that the device may operate properly. See
power down waveforms herein, Any active cycle in progress prior to power down must
be completed so that tCE min is not viotated.
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uPD4104

Plastic

ITEM MILLIMETERS INCHES
A 233 MAX. Q.81 Max.
e 144 . upss ]
< 754 0.1
o 145 Conz
£ 2032 o8
F 1.2 .06
G 2.5 MIN, 0.1 Mk,
H 0.5 Mt T 02 MIN,
1 46 MAX, 0.18 MAX,
3 51 MAK. 0.2 MAK.
K 763 T3
L 6.7 076
[ 0.25 .o

42

PACKAGE OUTLINES
uPDA104C

4104DSAREV3-1-B2-CAT



NEC

NEC Electronics US.A.Inc.

Microcomputer Division

DESCRIPTION

FEATURES

PIN CONFIGURATION

uPD2114L

uPD2114L-1
uPD2114L-2
uPD2114L-3
uPD2114L-5

4096 BIT (1024 x 4 BITS) STATIC RAM

The NEC uPD2114L is 2 4096 bit static Random Access Memory organized as 1024
wards by 4 bits using N-channel Silicon-gate MOS technology. it uses fully DC stable
Istatic) circuitry througheut, in both the array and the decoding. It therefore requiras
no ¢locks or refreshing to operate and simplifies system design. The deta is read out
nondestructively and has the same polarity as the input data, Commen inputfoutput
pins are proyided.

The uPD2114L is designed for memory applications where high performance, low cost,
large bit storage, and simple interfacing are important design objectives, The uPD2114L
is piaced in an 18-pin package for the highest possibte density,

It is directly TTL compatible in all respects; inputs, autputs, and a single +5V supply.
A separate Chip Setect {C3) laad allows easy selection of an individual package when
outputs are OR-Tied.

& % & & 8 & % » ¥

Access Time: Selection from 1560-480 ns

Single +5 Volt Supply
Directly TTL Compatible — All Inputs and Cutputs
Completely Static — Mo Clock or Timing Strobe Reguired

Low Operating Power — Typically 0.08 mW/Bit
Identical Cycle and Access Times

Common Data Input and Output using Three-State Output
High Density 18-pin Plastic and Ceramic Packages

Aepiacement for 21141 and Equivalent Devices

Aagl] 1 18] Veo
as[] 2 17[] A7
A 3 16[] A8
Azl 4 PD 18] A
Ag [ 821140 147 11Oy
A[e 13[] voo
Az 7 121 o3
a8 11 [J vog
ano[] o 10 [] WE

Rev/2
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PIN NAMES
Ag-Ag Address Inputs
WE Write Enable
c5 Chip Select
1/0q-1/04 Data Input/Output
Voo Power {+6Y)
GND Ground




pPD2114L BLOCK DIAGRAM
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Operating Temperature -10°C o +80°C  ABSOLUTE MAXIMUM
Storage Temperature . .. ... .. . .. -68°C o +160°C RATINGS*
Voltage onany Pin . ......... e e e e =05 10 7 Volts (D

Note: (1) With respect to ground.

Ta=25"C

*COMMENT: Stress above those listed under “Absolute Maximum Ratings'’ may causg permanent
damage to the device, This is a stress rating onby and fungtional operation of the device at these or
any other conditions abave those indicated in the operatianal sections of this specification is nat
implied. Exposura to absotute maximum rating conditions for extended periods may affect devics

raflability,
Ta=0"Cro 70°C; VoL = +BV 1 10% unless ntharwise nowed OC CHARACTERISTICS
LIMITS
PARAMETER SYMBOL | MIN] TYPIMaX | UNIT TES1 CONDITIONS
Input Load Current .
AN Inaut Pins] L 10 uA |V 70w 5.5V
WO Leakage G o -
Curreme ILO . 10 Ly CS =2V, VUO 0.4Y 1o VCC
Power Supply Vg~ 8BV Lo O mA,
Current ICC1 i mA T:\__I e 140
Pewer Supply Wiy~ SV E g O mAL
Current 'eea TN e
8
Input Low Woliage VIL -3.0 0.8 W
Input High Yoltege YiH 0 6.0 W
Dutput Low Current IOL. 22 mA VOL = 0.4V
Qutput High _ Ve = 24V, W = 4,75y
Current lon 10 mA oH £
VOH = 2.3V, VCC = 4. 6Y
Ta=26"Cif=1.0MHz CAPACITANCE
LIMITS TEST
PARAMETER SYMBOL | MIN I TYP | MAX ] UNIT | CONDITIONS
Input/Quiput Capacitance | T B pf Vg =0V
Input Capacitance CiN 5 pf VN = 0V
44



uPD2114L

AC CHARACTE [=]] STlCS Tp = 0 Cro +70°C: Ve = *BY « 10%, unles atharenss notad.

LIMITE
PARAMETER | SYMBOL 2114L 211411 21dL-2 Z114L-3 Z114LE JUNIT mN‘:l?rToNs
MIN | Max | Min I MAX | MIN ] MAX | misy !MAK Mm—rmx
READ CYCLE
Featl Cyele Time 1T 480 aon 260 200 150 ng fir b= =100
Agonts Tirme [¥Y 480 in il 250 200 150 ne | L) - 100 pF
Tty Select ian a6 1
1o Grutout Yalia [2s0] 20 an m 80 4 | Load =1 TTL gate
Chip Salection It Lavels ~ BB
1@ Cutpun Acrwe Igx 0 20 20 0 Friil LI 20w
Durout 3-Eaale , 100 ™
tram Lisvglecrion ore w0 60 = | Vrerx 1S
Ourpwn Hola Irom 56 . -
Sdress Change taHa =a 50 0 5 ™
J WRITE CYCLE
fwri.a Cyete Time | e 460 300 260 264 150 e [t t0ms
[w\r.:. Tirme ™ 20 150 v r0 B m VoL <1000
Write Aelazse .
Fiene HerR 4 a [ 1] Q Ay | Loar = 1 1TL gare
Cutpyt 3-State lAput Levels = 0.8
team wrne ot e B0 i 0 51 o zov
Data o Werite
Tima Oarlap o 200 160 170 120 50 N VA )
D&t Mald Irem
Wrts Time LT [\ o [ 1 a a
Adlthryss 1g Wrily
Setup Tims a ! e & o a ™
TIMING WAVEFORMS READ cYCLE @
tRC
A
ADDRESS )( |
I o —— DT -ty
e 1 x—.-J TOHA
DouT —
WRITE CYCLE
we
ADDRESS )( )\
(I

AW ] toTw

Daur

Din

Notes: @ WEis high for Read Cycte
@ tyy ke measurach Tram the latter of T3 or WE going low to
the earlisr of TS or WE geing high.
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uPD2114L

PACKAGE QOUTLINES
pPD2114LC

(PLASTIC)
TEM MILLIMETERS INCHES
__.A 1 z3amax. | 09 max |
B 122 5%
£ 2,54 L1
i) 0.45 0Z
E 20.32 A}
F 1 .06
(] 2.5 M, (1.1 MM,
[ W 0.5 MIN, 00Z MIN,
T 45 MAN, ‘RELLEN
1 LN e
' 7.52 3
L 5.7 ¥
™ .35 0%

2114LDSREV2-1281-CAT
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NEC
NEC Electronics US.A. Inc.

Microcomputer Division

DESCRIPTION

FEATURES

PIN CONFIGURATION

4096 x 1 BIT STATIC RAM

The tPD2147 is a 4096-bit static Random Access Memary organized as 4096 words by
1-hit. Using a scaled NMOS technology, it incorporates an innovative design approach
which provides the ease-of-use features associated with non-clacked static memories
and the reduced standby power dissipation associated with clocked static memories.
The result is low standby power dissipation without the need for clocks, address setup
and held times. In addition, data rates are not reduced due to cycle times that are

longer than access times.,

uPD2147-2
uPD2147-3
uPD2147-5

C5 controls the power down feature. [n less than a cycle time after CS goes high —
deselecting the uPD2147 — the part automatically reduces its power requirements and
remains in this lower power standby mode as lang as CS remains high. This device
feature results in systern power savings as great as 85% in larger systems, where the

majority of devices are deselacted

The 4PD2147 is placed in an 18-pin package configured with the industry

standard ginout. It is directly TTL compatible in all respects: inputs, outputs, and 3
single +BY supply. The data is read out non-destructively and has the same polarity
as the input data, A data input and a separate thres-state output are used.

* Scaled NMOS Technology
e Completely Static Memorv_ — No Clock or Timing Strobe Requirad
s Equal Access and Cycle Times
» Single +5Y Supply
» Automatic Power-Down
» High Bensity 18-Pin Package
s Directly TTL Compatible — All Inputs and Qutputs
+ Separate Data Input and Output
+ Three-State Quiput
» Available in a Standard 18-Pin Ceramic Package
+ 2 Parformance Rangos:
MAX SUPPLY CURRENT
ACCESS TIME ACTIVE STANDBY
uPD2147.2 0 ns 160 mA 20 ma
uPD2147-3 65 ns 160 mA 20 ma
HPD2147-5 45 ns 160 mA 20 maA,
——_r—
Ay tf 18 Voo PIN NAMES
A1 A AgAll Address Inputs
E 2 17 j & WE Writa Enable
A2 [ 3 161 &, s Chip Select
A DN Data Input
3 4 15[ 1A
N O 14PD [ A5 Doyt Data Qutput
4 E 5 2147 14 : Ag Voo Power |+5Y)
A5 E & 13 : ATU GND Ground
Pout [ 7 12[J Ay,
WE
0s 1oy, THUTH TABLE
GND Y ————
0e 1018 cs |We| wmooe [ outeut | Powen
H x Nat Sel ] High Z Standby
L L Write High Z Actlve
L | H | Read Dout Active
Rev/1
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uPD2147

g

Ag

& —r—] = — e
Ay —[2: - GND
Az —D: ROW MEMDRAY AARAY
*o —Lgeneet a CoLuMMS

—5

_h:

I I

My COLUMN 17O CIRCUITS
COLUMN SELECT

FRRAER |

Ag Az Ag Ay AjQ 81

Loyt

WE

Operating Temperature ., ....... ciev.. - 10°C 1o +85°C

Storage TOMPBIALUIR . . o . ..ottt e e e e e e e e e -66°C to +160°C
Voltage on Any Pin, . . . .. PR e -35V 10 +7 Volts @
DC Qutput Current . . .. .. R e e e e 20 mA

Power Qissipation , .
Note: @ with respect 1o ground

T,=25C ’
*COMMENT: Stress above those listed under “Absolute Maximum Ratings” may cause permanent
damage ta the devica, This is a stress rating only and functional operation of tha dovice at these or
any other gonditians above those indicated in the operational sections of this specification 1s not

implied. Exposure to absolute maxirmum rating conditions for extended pariods may affect device
reliability .

Lo 12w

Ta=0°C 1o +70°C: Vg = +BY 1 10%, unlsss otherwise natea, (U

LIMITS
PARAMETER SYMBOL Min TYP @ MAX | UNIT TEST CONDITIONS
Input Load [IN] a.m 10 #A | Voo = Mex, Vin = GND te
Current 1Al Voo
jnpur Pins)
Output Leakags Lo 0.01 10 up | C5 = VY, Voo = Max,
Current ) VouT = GND to Voo
120 150 ma | Ta=25"C| Voo = Mex,
Operating Currant icg CS = VL.
160 mA | Ta=0°C | Outputs Gpen
Suandby Current Isp 12 20 mA | VEe = Min o Max,
C8=VjH
Peak Power-On o @ 25 50 [ mA | veo~GND o Ve =,
Current CS = Lower of Vo or
VigMin
Input Low ViL -30 0B v
Voltage
Input High ViR 20 8.9 v
Voltage
Output Low Voo 04 v IgL =8 mA
Voliage
Qutpul High YoH 24 v IgH =-4.0mA
Voltags
Ourput Short [Fat3 -150 +180 | mA | VauT =GND 10 Veo
Cirguit Current

MNote: @ Tha Dperaking amblant |amparkture rangs |4 guarantasd with (Earsvares gir flow scceading AH) linaear fem par
minuth, )
8 Tyglcat llmits are Ve = BY, Ty = +26°C, and specilled loading.
g wroeeds lgg maximum during gower on, A pullup reitor to Yoc en the C5 inpur le required to keep the
caicn geselacted: otherwlse, power-on currant 2pproachds oo wctlve.
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BLOCK DIAGRAM

ABSOLUTE MAXIMUM
RATINGS*

DC CHARACTERISTICS



CAPACITANCE

AC TEST CONDITIONS

AC CHARACTERISTICS
READ CYCLE

Ta=25"C:f=10 iz

LIMITS
PARAMETER SYMBOL | MM | 1Y P | MAX { UNIT | TEST CONDITIONS
Inpait Capacitanca Cin 5 uF Wiy = OV
Cutput Capacitanes | CoyT B rF Wy T = O

Note: (1) This parameter is sampled and not 100% tested.

Input Pulse Levels. .. ..

Input Rise and Fall Times. . .,

input and Qutput Timing Reference Levels .. . .

Qutput Load ,.......

Ty = 0"C to +70°C; Yoo = 48 = 10% unloss otharwise noted,

uPD2147

. Gnd to 3.0 Volts

vew... 1.6 Vals

... .. 5See Figure 1

LIMITS
| ubD2147.5 #P02147-3 kPO2147-2
PARAMETER SYMBOL | MIN | MAX ] MIN | MAX | MIN _JMAX |UNIT | TEST CONDITIONS

Regd Cycle Time tRC @ 46 55 ki) L]
Adcdress Accass Fima tan Ll 55 70 ng
Chip S4lact rACST 46 55 70 n
HAectss TIme
Chip Selsct lams8z 45 55 Fi Lt
Access Timd
Output Held From YoH B B ] ns
Agldress Chanpgs
Chip Salagt to 10z® |10 0 10 ne [3)
Oulput in Low 2

' Chip Desslaction 1o THZ [ a 3a o ao L1} 40 ny @
Duiput in High Z
Chip Eslaclion o te) o [+] [} n#
Fawear-Up Time
Chip Selaction to ] 20 20 30 ng
Powar-Down Tima

Veo
6108
Doyt —4
A0 pF

3
oo

-

HNCLUDING BCOPE AND iGH

Figure 1

Mates: (D Al Reag Cycle timings are ratargnsoad trom the [a4t valld pdrass 1o tha first rrangi-

Tioming addrass.

@ At any givon témperstura and voltagd condition, \Hz max 13 [ess 1han tp 7 min. bolh
for g given device and trom device WO davice.

{3} Transition is messared :200 MV from steddy $5a%e voltage with spec fiad loading.
€4) Transition is measuren ot Wiy +200 mV and Vo 200 My with specified loading,
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puPD2147

AODACES a

READ CYCLE NG. 1

R

oy

BH.

DATAOUT  PHEVIGUS DATA VALID RATA VALID
READ CYCLE NO, 2 @@
Y .
"X
- . )
bathz
Lz
R HIGH [MPEDANGE aTa YALID mu: r::mcs
r-_upu—.T |--_tpn
180 e = ——
veo
SURPLY . a( Lo 5%
CURRENI 58
LIMITE
PD2147-8 HPO214T-3 LPD2147 2
PARAMETER SYMBOL | MIN | MAX [ MIN | MAX | MIN [MAX |UNIT | TEST CONDITIONS

Weite cvele Tme @ |ty 45 56 1 s

Chilp Select ta oW 45 4B BS nE

End ol Write

Addrets velld o e 45 45 BB n3

End o Write

Auddiess Setup Tlme TAS 9 0 o ng

Wirite Pulse Widih e 25 Fiz a0 ny

Weite Recovary Time TR o 14 1B ni

Dawa Valid to oW 25 26 30 nz

End of Write

Oars Hald Time 10H in 10 10 ns

‘Writo Enabted o o &} % % o 3B n4 6]

Dutpul with &

Ouiput dctive Frem oW o o o n3 @

End of Wite

totes: (T) A Read Cycle timings are referancad fram the lagr valld addrase 1o the fiest transl-
tioning address,

(Z) At any given iemperatuie and «ltage cunditiun, Uz masx is lss than 1) 7 min. both

far a given device and from device 10 device.
Tranaition s rmessurad £ 200 my feom steady state yoltage with spee fied loading.

Tranaition 15 measured at Vg +200 mY vad YoM =200 mY wich specified loading.
WE is high for Read Cyeles.
Gevice is conunuously selocled, TH = V)

Addruvsses valid priar to ar calneident with TF tranznom v,

OO
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TIMING WAVEFORMS
READ CYCLE

AC CHARACTERISTICS
WRITE CYCLE



TIMING WAVEFORMS
WRITE CYCLE

uPD2147

WRITE CYCLE NO. 1 (WE CONTROLLED) (B}

ADDRESS _§E.

=® X%

oW

DATA N

IO ey 10H
DATA IN VALID

DATA QUT

_ ) otz L |
H IMPEDANCE
DATA LUNDEFINED il I

WRITE CYCLE NO, 2 {CS CONTROLLED) (B

WC

ADDRESS ;

tag—

B

oW

AW e

W SN MANANANMNY 777777

DATA IN

Dy ——Spit D
DATA IN ¥ALID

HIGH IMPEDANCE

CaTA QUT

-‘-lwz—j

A

Notes: @ IS poen high yimuitanously with WE high, the output ramalng n 3 high lmpedsncs
ELLILE
(2> AN writa Cycls timings avs raferanced from the 1T valid sddress 1o the {ist

Lrangitioning sddren.

Trangition n mensurad ac Vo +200 mV and Vo —200 mY with specifled loading,
Tranuition by muacursd £ 200 mi fram scendy state voltape with spacitied josding,
TE or WE must b8 high during addrei transitions.
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uPD2147

X
S
i
:II=
J '
»
w
.
0-18°
Cordip
ITEM MILLIMETERS INCHES
A I3Z M | 0.89 MAX
8 1444 055
[ 254 h
[1] 048 2
E 20,32 0,
F . _| ooe
G .5 M 1 MIN
H .5 MIN 07 MIH
] A8 MAX 18 MAR
J 5.1 Wax .2 MAX
3 7.62 T éa
L 6.7 78
[ 0.28 - .01
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NEC - uPD2149

NEC Electronics U.S.A. Inc. uPD2149-1
Microcomputer Division . uPD2149-2

4096 (1024x4) BIT STATIC RAM

DESCRIPTION The 4PD2149 is a 4096-bit static Random Access Memory organized as 1024 words
by 4-bits. Using a scaled NMOS technology, it incorporates an inpovative design
approach which provides the ease-of-use features associated with non-glocked static
memaries.

The uPD2149 is encapsulated in an 18-pin ceramic package configured with the
industry standard pinout. It is directly TTL compatible in all respects: inputs, out-
puts, and a single +8Y supply. The data is read out non-destructively and has the
sarne polarity as the input data, '

FEATURES

o Completely Static Memory — Na Clock or Timing Strobe Required
» Equal Access and Cycle Times, Faster Chip Select Access

e Singlo +5V Supply

» High Dansity 18-Pin Package

s Directly TTL Compatible — All Inputs and Qutputs

e« Common Input and Qutput

® Three-State Output

e Access Time: 35-55 ns MAX (Fram Address)

16-25 ns MAX {From Chip Selact)
s Power Dissipation: 1B0 mA MAX

PIN NAMES
AB u 1 181 \"_'CC Ag-Ag Address {nputs
as 3 1703 A7 WE Write Enable
[ ip Sel
a1 T3 161 As <8 (Chip Select
1/01-1/04 |Data Input/Output
A3 [ PO 150 A9 Voo Power 1+6Y}
ap OO5 2"';49.14 1 1104 ) GND Ground
a’Os 137 o2 :
- - TRUTH TABLE
az 7 12 /o3
e Y 1vos T | WE MODE 1o
GND a 10 :] WE H | X Mat Selgctad | High Z
. LiL Write Dyn
LIH Read DouT
Rew/1
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uPD2149

Ag

BL.OCK DIAGRAM

Ag —————[F ~t——— GND
ag—F ] ROW . MEMORY ARRAY
An —E: SELECT : sdagoﬁ.%ﬂsms

— ]

—&T

Ag

] o+ o |

1104 COLUMN I/Q CIRCUITS

MOz INPUT COLUMN SELECT

4

e

1o
4 Ag Ay Az Aj

B

A >

Qperating Ternperature . . . . . .
Storage Temperature . .., . ... . e
Voltageon AnyPin....,........... e 1BV TV D
DC Output Current ,
Pawer Dissipation . ,
MNote: (1) with respect to ground

Ta=25°C

*COMMENT: Stress above those listed under “Absolute Maximum Ratings™ mey causa permanant
damage to the device, This 15 a stregs rating only and functional aperation of the device st these or
any ather canditiong ahove those Indicated in the oparational sections of this speclfication is not

implied. Exposure to absolute maximum rating conditions for extendsd periods may affect device
reliability .

T5=0°C to +70°C; Vg = +6V ¢ 10%, unless atherwise noted,

PARAMETER SYMBOL | iy [MAX §UNIT TEST CONDITIONS

Input Leakage Current (I} +10 HA VN = GND o Voo
Ci=V

Cuput Leskage Currant I g +50 1.3 VouT I=HGND to 4.5V
Powar Bupply Currant let 180 M A iy 3 Ve, 1/0 = open
Input Low Voltage ViL Q. A
Input High VYoltage VIH 2.1 vCo W
Output Low Voltage VoL a4l v 0L =B MA
Qutput High Valtage VoH 24 v IgH = ~4 MA
Output Short Circuit los +300 | MA YouUY = GND 1o Ve
Current i

Mote: The operating Temperatura range js guarantesd with transver® alr flow exceed-
ing 400 fest per minute.

54

....................... . ~10°Cto+85°C ABSOLUTE MAXIMUM
e -65°C o +160°C RATINGS*

DC CHARACTERISTICS



uPD2149

CAPACITANCE Ta=25°Cif=10MHz (D

. LIMITS
PARAMETER SYMBOL [ MIN | TYP| MAX | UNIT | TEST CONDITIONS

Input Capacitance CiN 5 pE Viy =0v

Output Capocitance | CouT 7 oF VauT = 0V
Neste: @ This parameter is sampled and not 100% tested.

ACTEST CONDITIONS  InputPulse Levels . . . . .\ o vt e e et e e et Gnd to 3.0V
} Input Riseand Fali Times .. ... .......... P, R 4 ns

Input and Output Timing Reference Levels . . .......................158Y

Output Load . ... o e e e .. ..Sea Figure 1

AC CHARACTERISTICS Ta = 0"C 10 +70°C; Voo = +BY £ 10%, unless otherwise noted,
READ CYCLE D ' 21492 21491 2148

TEST
PARAMETER JSYMBOL fMIN [ MaAX | MIN { MAX | MIN [MAX | UNIT | CONDITIONS
Read Cycle Tims TR 35 [ 45 &5 ns
Accass Time Ta : 35 45 55 ns
Chip Selection Teo 15 20 25 ns

1o Dutput Valld
Chip Selection

to Output Active Tox i il 5 ns
Dutput 3-5tate
From Deselection | 107D 10 15 20 g &
Dutput Hold From
Address Change ToH & 5 B e
vee .y
4B00 4805
DouT PouT-
< 30 pF L a8 pF
2660 £ 33061 % p
H INCLUDING 3 INELUDING
SCOPE ANE SCOPE AND
JIG) HG)
Figure 1 Figure 2

Notes: (1) WE is high for read cyela.

(@) Transition is measurad 500 MV from steady state with |oad of Figure 2. This parametar
ie sampled end not 1009 testad,
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uPD2149

uPD2449.2 | 4PD21481 #PD2148 TEST
PARAMETER SYMBOL | MIN I MAX | MIN [ MaX | MIN ] max | uniT | cOnDITIONS |
Write Cycle Time bwe 35, 45 65 . ns
Chip Selection to
End of Write oW % 4 % " L I -
Addrets Valid to
0
End of Writa taw 30 4 50 ns
Addrass S6tup
o]
Time tas 0 o ng
.
Write Pulse
Width tWwp aa a5 40 ns J
Write Recovery
Tirna Wi ] 5 5 ns .
Data Valid to
End of Write tow w0 0 o ns
Cata Hold Time toH 5 5 |3 ns
Write Enablad to ’> .
1 .
| output in Han Wz 0 0 0 ' 15 b | 20 ns )
Gutput Active . Z
from End of O [#] L] 0 g @ .
Write J ]
+BY
48011
Doyt 1
‘P
260 g I SpF
=
Figure 3
Notes: (1} WE or C§ must be high during all address transitions.

@) Transition 1s measured +500 MY from steady state with load of Flgure 3, This param-
atar is sampled and not 100% tested,

READ CYCLE @ @

ADDRESS

Cour

. "
=T | [T
ey

56

AC CHARACTERISTICS
WRITE CYCLE

TIMING WAVEFORMS



uPD2149
TIMING WAVEFORMS

WRITE CYCLE NO, 1 (WE CONTROLLED}

saa A A

N NN _ | )‘;;;;/;;;;;;[/
tag . - - wp R
w Nk i
mow ki |
Dain In . . | Crata invalld
1wz : . - koW
High Impedance AL——

Cala Gut Date Undelined - r

WHITE CYCLE NO_2 (C3 CONTROLLED)

wWe

Addrasa X_’

Letag | tow

ANV 7777772777477

High imped:
Cala Out Data Undefinsg igh impedance .

Nots: (T} Transition is measured $500 mY from steady state with Load B,
This parameter is sampled and not 100% tested,
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uPD2149

| K
1 p— L
T
i L3
13
1R ¥
1 :
T E—
| M
o] b
n-15°
Certip
ITEM MILLIMETERS INCHES
A 21.2 MAX 0.91 WA X
[] 1.44 0,156
[4 2.54 0.4
B 0.45 sk
E 20.32 04
F [N 0.00
[] LT 0,1 MIN
H L5 MEN 0.92 M.
1 4.8 MAX .18 MAX
J MAX 0.7 WAAN
K B2 (%]
L .7 .36
M 25 2.01
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NEC
NEC Electronics US.A. Inc.

Microcomputer Division

Description

The nPD2167 is a 16,384-word by 1-bit static MOS RAM.
Using a scaled-NMOS technolagy, its design provides the
easy-to-use features associated with non-clocked static
memoties.

The uPD2167 has a three-state output and offers a
standby mode that features an 83% savings in power con-
sumption. The uPD2167 requires a single + 5 volt supply
and is fully TTL-compatible. I features equal access and
cycle times and, because of its fully static operation, it
requires no externat clocks or timing strobes. 1t is pack-
aged in a standard 20-pin, 300 mil DIR .

Features

O 16384 x t organization

) Fully static memory — no clock or timing
strobe required

L] Equalaccess and cycle times

! Single + 5v supply

{0 Autematic power-down

O Standardg 20-pin DIP. 300 mil .
[T All inputs and output directly TTL-compatible
[] Separate data input and cutput
{0 Three-state output
0 Power dissipation: 180 mA max {active)
30 mA max (standby)
Access time R/W Cycle time
uPD2167-2  70ns 70ns
#PD2167-3  55ns 65ns

Pin Configuration

Pin Namas

Aq-Ay Address Inputs
WE Wrlte Enable
Cs Chip Select
Din Data Input
Dour Data Qutput
Vo Power { +5v)
Vas Ground

uPD2167-2
1PD2167-3
16,384 x 1-BIT STATIC RAM

Truth Tahle
cs WE Mode Guiput Powaer
H X not selacted High Z Standby
L L write High 2 Active
L H read Do Active
4,.0—-
Butinr
Sanechor| ! . BBG
PO Ny - i e
It
A, How -
Ao porans > wolamn f-—-a®
RS Butgr ] £ Addrass ——ak
% f S
e LN l urter 32
Ter 2l Blacks -
ﬂ ol Iaa:r :,‘ﬂ Bus Salacior (B} I
b or
CEo——o Buiter ﬂ rm
: 5
Sgisctor || Hne [ e {0, .
WE wE i3}

=] I

Absolute Maximum Ratings*
T.=25C

Temperature under bias -10°C to +85°C
Storage temperature  _§5°C to +150°C
Voltage on any pin with respectto ground  —3.5v 10 +7v
D.C. output current 20maA
Power disslpation 12w

*Comment: Exposing the device to stresses above those
listed in Absolute Maximum Ratings could cause perma-
nent damage. The device is nol meant to be operatec
under conditions outside the limits described in the opera-
tional secticns of this specification. Exposure to absolule
maximum rating conditions for extended pericds may
affect device reliability.

Capacitance

T.=25C, f=1.0 MHz
Paramoeter Symbal Max. Unit Conditions
Input Capacitance Cn 5 pF V=0V
Qutput Capacltance C,,, 6 pF Vour =0V

This parameter is sampled and not 100% tested.
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DC Characteristics
T.=0°Cto +70°C, V. =+8v + 10%

AC Charactoristics
T.=0°C to +70°C, V.. = +5¥ =10%

Parameter Sym Min Typ Max Unit Test Puramator Symbol PD2187-3 uPD2167-2 Unit Hotes
Conditlons min typ max min typ max
Input lpad i, 10 uA V. .=max, foad Cycle
current Y. =GNDto ¥
all Inpul pins me e and cycle trc 55 70 ns
— e me
Qutput ! 01 50 A =V, -
nakage o Aot Address ™ 56 0 s O
current Vour =GND 10 V;, bocesslime _ .
Operating kg 170 mA T,=26°C |V -max,  Chipselect g 58 n o @
current " oo Vi, avcess time
L 180 mA T,=0C |outputopen Qutput hold tw 5 5 ns
Standby lss M mA Y =mintomax, from address
curent ChE=V,. Eh.'ﬂge_._._ O P
Peak booll) 35 70 mA V.=GNDlo Chip melect 1 10 10 ns
Power-On _ Vgomin, ta outputin
current CS=Lowerof V. lowZ
L __ or V. min, Chip deselect . 0 a0 0 a0 ns
Inputlow Y. —20 0.8 ¥ to output in
voTtage " high 2 —
i;\p;t ;I]g; TV, 20 60 ¥ T Chip satect tey D 0 ns
voliage to power up
— P v TamA tima
Output v 3 Z8m z e e e =
| w‘;o"a o o Chip daselect 30 30 ns
— to power down
Outputhigh V.. 2.4 V¥V l=—4mA time
olta
- hort | 150 2 V,:=GND Write Cycle
t 1 , - ™m =
Qg shar s our Write cycletime 1, 55 70 ne
Aot o = - Chip selectto 1., 45 55 ne
Output short I, 150 mA Vo =Y P T
circuil current end of write —_— e ——
'_" Address valid (o L., 45 §5 ns
end of writa
Addrass selup t.; 0 a ns
lime
“ Wrltoputse 1y 35 40 ‘ns '
Wrlte recovery  t.n 10 15 ns
501 !‘_mi i e e i e i e e ¢ e -
Daig valid le 1w 25 30 ns
Do nd of write
300 weF Data hold time  t,, 10 10 ns
P
{Inclading ‘Wrlte enabledto t,; 0 30 0 35 ns
L Seopeand dig) vutputin high Z
Qutput agtive 1y, 0 1] ne
trom end of write
Figure 1 - Quiput Load Mctes:
v 11 €5 valid prior 1 or coincidant with addrass Iransition
i 12 Address valid prior to or coincident with GS transilion low
e
By
SpF
30 {Including
Scope and Jigy

Figure 2 - Quiput Load for 4., ¢ 5wz bow
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Timing Waveforms
Read Cyclet @&

Addresa >(
tow
Cata Oul Pravious Date Valld ,m Date Vil

| 4

Read Cycle 2 (5 7

& —

Lo

High

W 1
1 E
@a* \

Deta Qui High Data vald
Imgadance

’«4 e, -—I ) |-l— by i
;’ lof e i it
upply .
current 4 5% 5%
Notes:

I All Read Cycla timings are referenced from the last valid addrass to the first address in transition,

@ At any given temperature and vollage condition, 1,; max is less than 1 ; min both for a given device and from device to device.
% Transition |s measurad + 200mY from steady state voitage with speciied loading In Figure 2.

& Transition is measured 8t Vo +200mV and V., — 200mY with specified loading in Figure 2.

® WE g high for Read Cycles.

® Devige is continuously salected, CS =V, .

@ Addresses valid prier to or coincident with TS transition low.

2

Write Cycio
1CS Controlisd)
o [
Adtirgad )E X
tas Tow
R i
o "le— s =
P —— e i)

x|
m:

/S

[P I

*NANANNNANNNNTR

ad Yo

el

Dats in Data kvelid
- .
High Impedance
Dala Out Data Undiefined /I
Notes:

(D If CS goes high simultanagusly wilh WE high, the output remains in a high impedance state.

1 Al Write Cycle timings are refaranced from the tas valid address to the first transitioning address.
3) Transition is measured at Ve, 200 mV and ¥y, —200 mV with specified loading in Figure 2,

@ Transition is measured =200 mV from sieady state voltage with specified loading in Figure 2.
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Package Outline
»PD2167D {ceramic)

Ceramic
ftem Millimeters Inch
A 25.14 inax 0.96 max
B 1.14 0.04
¢ 2.54 0.1
o 05 0.02
E 22.86 0.9
F 1.3 0.05
a 3.2 min 0.13 min
H 0.5 min .20 min
[ 3.01 max 0.12 max -
J 4.15 max 0.16 max
K 7.6 0.3
L 7.3 0.29
M 0.27 0.01

52

216705--REV1-1-82-CAT



NEC
NEC Electronics US.A. Inc.

Microcomputer Division

Description

The wPD4016 is a 16384-bit static Random Access Mem-
ory device organized as 2048 words by 8 bits. Using a
scaled NMOS technoiogy, its design provides the ease-of-
use features associated with non-clocked static memories.
The »PD40G16 has a three-state output and offers a
stand-by mode with an attendant 75% savings in power
consurnption. It features equal access and cycle times and
provides an output enable function that eliminates the need
for external bus buffers. The 4 PD4016 is packaged in a

2048 x 8-BIT STATIC RAM

Bliock Diagram

a4 o—31
As o—{F37
a8 o—{F7
MEMORY ARRAY
ar ROW
o—{F] shieer & 126 COLUMNS

Al

b

Af

standard 24-pin dual-in-line package and is plug-compati- Ao
hle with 16K EPROMS. ﬁ _l ? |
Features a1 op—— 5] E—  sensE switc _I_,_..?*
0 Scaled NMOS technology 11025 I3 == ' Ug
O Completely static memory: no clock, no refresh - . [=—| COLUMN SELECT
D Equal access and cycle times rose {z] J_f Jf }f Jf s
0J Single +5V supply 104D :I‘f'——
O Automatic power-down K 3 DaATA
O All inputs and outputs directly TTL-compatible 1108 —FoeoNIROL A Az A
O Common QG capability 108 0 3 '
Il OE eliminates need for external bus buffers N
[T Three-state outputs o7 = ' '
O Plug-compatible with 16K 5V EPROMS 11080 {3
O Low power dissipation in slandby mode ]
0 Available in a standard 24-pin duai-in-line package
Apcess Time RW Cyﬁe_
wPD40 | 6-1 250 na 250 ng cs
_uPDA01ER 200 05 200 08 E%—
APDI0IE-3 150ns 15008 of
Pin Configuration
Absolute Maximum Ratings”
T, = 25°C
Temperature UnderBias . ..... ....... .. —-10°C to 85°C
Storage Temperature ... ......... ... -85°C to 150°C
Yoitage on any pin with respectto Ground —-0.5Vto 7V
O.C.Output Current ... ...... ........ 20mA
Power Dissipation .................... W
"COMMENT: Exposing the device to stresses above those
tisted in Absclute Maximurn Ratings could cause perma-
nent damage. The device is not meant to be operated
under conditions outside the limits described in the opera-
tional sections of this specification. Exposure to absolute
Pin Nemes maximum rating conditions for extended periods may
80-A10 | Addréss inputs affect device reliability.
WE write Enable
[ Lhip Select T
oe Cutput Enabie Capacitance
K01 - 1103 Data WputiQuliput Ty = 26C, 1= 1 MHz
Voo Power (+5V) ] uMTS
L _Ysg | Grung Paramater Symiol [ Min | Typ | Man | Unit| Test Condliions |
Truth Table input Capacltance [ Sm 5 | eF|¥in = 0¥
&5 | 5E | WE MODE Vg POWER 1'Q Capaci | Cwo 7 | pF| Yo = o¥
H x x Nt ] High-Z Stancby ]—Thlﬂ la and not 100% teslad.
L L M | Read Dot Aclive
L H L | Write bin Acdive
L L L | Wrile Din Aclive
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DC Characteristics AC Characteristics
Ta 3 0°C 1o 70°5, Yoo = SV & 10% Apad Gycle
Ty = 0*C to TO'C, Vo 8V 1 10%
LTS LIMITS
Parameler Symbol | Min. | Tp. | Max. | Unitfras & »pmms_ahpoqme_; L PDAG1E1
Input Legkage Current 'T] 10 | uh :ﬁ‘c:;":gw vee Farameter Symbol [Min | Mew |[Min. [ Max. [Min. [ Maz. | Unil | Nates
Read Cycle Tima T 150 200 250 nsec 1
VCC » Mex, T3 = VH —_jwel |25t ;
Outpul Leakage Current | g s | yaut = GHD 1 YO© Addiess Actess Tima 1A 150 200 250 | nsec
Operating Curren ice 80 | mA gﬁfﬂ;eﬁs;;? = ViL Chip Setect| lags 150 200 250 |asee | 2
- H.
Stanaby Current 5B 15 | ma | 556 - in to Max o toh | 1 1 19 nset
Inpul Low Vigllage YiL =15 0B v Chip Selection to 1
Lz 10 in 1] niec 3.4
Input High Yoltage Vid 24 B0 | ¥ 3 g:_m::" LO“:IZ
Output Low Yoltage Vo 03 | v[IOL = 4mA Buton o igh 'Hz 50 B0 jn=ec | 34
Oulpul High Vollage ¥ou | 24 ¥ J1OH = 1mA Outpul Enable o tor 0 o
Output Sh Oulput Valld naes
c:rxir:‘ ort Clrcull los |80 TB0 | ma [VOUT = GHD 1o ¥EC X ulpU
Swaseoer | oz 0] [w| || e |sa
Cutput Digpbie 1o H
AC Test Conditions Oulputin High Z toHz 50 80 B0 |nsec | 34
Input Pulse Levels ... DBVio22V o welectianta wu | @ S v neec | 4
Input Rise and Fall Times .. .......... 10nsec Chip Deseloction 1o . - . e A
Input Timing Reference Levels ... .... 1.5V Power aown Tima Fo i
Qutput Timing Reference Levels ...... 1.5V Write Cycle )
Ta = O°C ta TO°C, Yoo 5V 1 10%
LIMITS
] :PD4018-3 | xPD4DI6-2] PD4DIEY
sy Paramatar Symbol | Min | Maa, | Min | Max [ Min [Mak. | unit | Ngles
Wrlte Cycle Time we 150 200 250 neec
Chip Setection to
Kl Endof wz:won tew | 120 180 200 nEec
A Valid t
o Endetwnne ww | s 120 150 nsec
' 7n Addresn Selup Time tag o 1] f nsec
100PF Write Pulse Width WP B0 100 13 hsac 3
{Inciuding Scopas and Jig) Wrlte Racovery Time wr kL] hli] 10 nzes
= Dala Valid to )
G tow | 50 80 20
Figure 1 - Oulput Load End of Write o nees
Dmta Hold Timea toH i) o o ot 114
Writh Enabled e
. ﬁ Qutpul In High-Z__ wz 50 &0 a0 [nzec [ 67
Dulput Aclive
| Itam End of Write tow | w0 l 1. 10 nmec | &7
e h_
Notes:
o 1. All Read Gycie imings are referenced from the last valig address to the
. first transitioning address. —
2. Address valid priot to or colncident with CS transition low.,
3. Transition is measured = 200mY from steady state voltage with spec-
flied load of Figure 1.
Figure 2 - Transition Load 4. This parameter is sampled and not 100% tested.
5, 1 C5 and OF are both low before write enabled, (WP = tWZ + DW
6. Tiansition is measured + 200mY from steady state woltage with spec-
ilied loading in Figure 2.
7. This parameter is sampled and not 100% tested.
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Timing Waveforms
Write Cycle No. 1 (WE Controlled)

Address

tow

S
\\

* NN

N

Y

iy

- tas —-I 1 '...
. /—“_’_'——“—“-“‘
WwE \
~—— iy ——={ Y |+—
DGata In
‘_'wq L owe| |2 -
Data Cut Data Undefined . 4 _High Impedance

Addrens

T

1as tocw
cs
tAw —
wp
s LW ———-| tDH
Datain K
Iz — Wz —n|
—_— |— :
High impedance
Data
Data Out Undefinad

&5

«PD4016



©PD4016

Aead CyclaNo.1 () @ @&
ARG conmn

tha

Data Qut W

Read CycleNo.2 © @ @

B\

. o lppge— e thz — |

Data Qut \—

*'Pu*l |-— 1P

— ~%__

Read CycleNo.2 @@

Addreas

I Ak

ey — —— l——t .
Data Out % o

R -

Notes. @ Address valid priar to or coincident with CS iransition Iow
® WE is high for Read Cycles.
@ Device is continuously selected, T5 = VIL,
@ OE = VIL
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‘Package Outlines
uPD4016C

Pinstic Cardip
Ham Wm.u Inches item Millmetars Inches
A 33 Max 1.3 Max A 33.5 Max 1.32 Max
:] 253 0.1 ;] .76 D11
c .54 0.1 c .54 1
D 0.8 3 0.1 0.02 3 D.0D3 o .46 D.018
E 27.04 1.1 — E r.94 1.1
F 1.5 0.059 F 1.5 &.059
a 2,54 Min 0.1 Min G 2.54 Min - 0.1 Min
H 0.5 Min 0.02 Min H 9.5 Min 0.019 Min
i .22 Max 0.206 Max [ 2,50 Max 0181 Max
Jd 5.72 Max 0.225 Max J 5.00 Max .2 May
K 15.24 0.8 K 15.24 .4
L 13.2 0.52 L 13.5 0.53
+0.10 +0.004 +01 +0.004
L] 0.25 M 0.25 3
- (.05 —0.0019 =0.05 I_—ﬂﬂ____

67

4016DS-REV1-1-82-CAT-TRIUM



NOTES

68



NEC

uPD5101L

NEC Electronics US.A. Inc. uPD5101L-1

Microcomputer Division

DESCRIPTION

FEATURES

PIN CONFIGURATION

1024 BIT (256x4) STATIC CMOS RAM

The PDS101L and UPDB101L-1 are very low power 1024 bit (256 words by 4 hits)
static CMOS Random Access Memaries. They meet the low power requirements of
battery operated systemns and can be used to ensure non-volatility of data in systems
using battery backup power.

All inputs and outputs of the (PD5101L and UPDE101L-1 are TTL compatible. Twe
chip: enables H_C-EL CEz2} are provided, with the devices being selectad when (—}E1 is
low and CE2 is high, The devices can be placed in standby mode, drawing 10 uA
rmaximum, by driving C—E1 high and inhibiting all address and control ling transitions.
The standby mode can also be selected unconditionally by driving CE2 low.

The tPDE101L and tPD5101L-1 have separate input and output lines. Thay can be
used in common /0 bus Systerns through the use of the QD {Qutput Disable) pin
and OR-tying the inputfoutput pins, Output data is the same polarity as input data
and is nondestructively read out. Read mode is selected by placing a high an the
R/W pin, Either device is guaranteed to retain data with the power supply voltage as
low as 2.0 voits, Normal aperation requires a single +5 volt supply.

The 4PDS101L and gPDB101L-1 are fabricated using NEC's silicon gate comple-
mentary MOS {CMOS) process,

Crirectly TTL Compatible — Alf Inputs and Outputs

« Thres-State Qutput

» Access Time — 660 ns (PDB101L); 450 ns (PDE101L-1)

+ Single +5% Power Supply

¢ CE3 Controls Unconditionzl Standby Mode

e For operation at +3V Power Supply, Contact the NEC Sales Offica.

Aq I:‘ 1 s 22 :l Ve

Ay 1] 2 a1 Ay PiN NAMES

A [09 20 ] AW 1
— Dlp —Dlg Dara Input

A, 1 4 18 [

0 - CE1 Ag— Az Address Inputs
A [ & uPD %[ oo EI“M Read/Write lrput
A [ o6 5101L 17 [ ] CEz CEq. CEp Chip Enables
A O 7 %] oo, [s]5) | Qutput Disahte
ano O] 8 1513 DI, DO — DOy | Data Qutpur

[ Voo Power {+3V}
oy [ 9 14 ) DOy
Loy ] 1w 13 By
o, O 1 217] B30,

Rev/1
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uPD3101L

Yeo
o = o
! G"- AODRSS oW
* @._ BUFFERS || DACODERS I
(O] ¥ Evomss
"t@"
e [
]

- @m CIECUITS
= @

i |
& COLUMN
- GELODER

| AIARLE —»
R .-
a
w @" kT [ | @
DATA — —.
o (e comTAOL
L 4 oia coLUMY P!
" . StLcr
” ’®.- KELEL  gurmens
nu.-.

oo (1) b- sy kg oty

o
Operating Temperature 0°C to +70°C
L

Storage TEMPErAtUrE .. .. ... . ..\ttt e e , "40°Cto+126°C
Voltaga On Any Pin With Respect to Ground . . .. . . . -0.3 Volts to Vg +0.3 Valts
Power Supply Voltage . -0.3 1o +7.0 Valis
Ty =28°C

FCOMMENT. Stress above thoss ligted uhder ~Absolute Maximum Aatings” may couse permanant
damage to the device, This is a stress rating enly and functional operation of (he device at thesa or
any other conditians above those indicated in the operational sections of this specification is not

implied. Exposure to absolute maxirum rating conditions for axtanded periods may affect device
religbility.

Ta=0°Cto 70°C; Vo = +BY & B%, unless otherwise specified,

LIMITS
PARAMETER SYMBOL | MIN TYP@ MAX |uNIT TEST COMNDITIONS
Input High Leakage ILIH @ 1 A Vin = Vg
Input Low Leakage 'LIL® -1 HA Vi =0V
OQutput High Leakage | 1L gH(2) 1 A EE-| = 2.2, Nout = Voo
Oulput Low Leakage 'LOL@ - - -1 wd | CEq =22V VgyTt = IJ.L'NJ
T T T A YIN = Voo Except TEy
Cperating Current og 22 m <0.65Y, Outputs Open
Yy = 2.2V Except CEq
Cparating Current lops 27 mA <065V, Dutpuls Open
Vi =0 1o 5.25Y
Standby Current el & 10 | ea CEg c o2V
tnput Low Voltage WL -0.3 0.65| v
Input High Vohage Vik 2.2 Yool v
Output Low Vohiage VoL 04 | v IgL = 2.0 mA
Qutput High Voltage VOH1 2.4 v iQH =-1.0 mA
Output High Yoltage VoHZ 35 v IoH = -100 uA,

Moies: @ -Tymeal values a1 Ty = 25°C and nominal supply voltage.
@ Current through alt inputs and gutputs included in loc.

LIMITS
PARAMETER SYMBOL b TYP | MaX | UNIT | TEST CONDITIONS
input Capacirance Cin 4 g pF Wiy OV
1A Input Pans!
Output CauTt 8 12 pF Vot -0V
Capacitance
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AC CHARACTERISTICS

LOW v DATA RETENTION
CHARACTERISTICS

READ CYCLE

Ty = D°C tg 70°C; Mo = 5v25%, unless cihervrite specified

uPD5101L

LIMITS
PARAMETER S¥mAoL S101L E1DTL-1 umIT TEST CONDITIONS
MIN | TYPIMAX | MIN | TYP | MAX
Fagd Cycle tRE 850 450 ny Inpur pulse amplitude:
| __L__ _ | uss0 3.2 vaehs
Ancess Time__ 7Y 85U a5y | ns laput riem and 181l
Chip Enebla {CE¢) [Talat] GO0 900 [ ns times: 20 na
10 Qutput
Timiry medsurement
Chip Enabla {CEql 0 500
1] gut::t ¢ 2 caz m :sfar:r\lc‘u laval;
Outpui Dizable to e 350 250 ns Ao
Cutput Owlpurt boad 1y
Data Qulput o oF o 1504 @ A0 | ns - I3
High 2 Siatp Gatednd Cy = 1009
Pravicus Read Gag 3H1 o 1) ng
valld with Fligpect
0 Address Chanpe —
Fravious Aead Daw IOHZ o 4] s
Valid wilh Rpspect
o Chigr Enate
WRITE CYCLE
Ty = 0°C to POVC: Vg = BY25%. unless atherwnse specified
LIMITS
PARAMETER SYMBOL BI10L 5101L1 UNIT TEST CONDITIONS
Miki | TYP|MAX ] MIN] TYP|MAX
Writa Cyrlg W BE0 A5() hE Input pukse ampituge;
Wirite Dmiay taly 150 130 s 0.65 10 2.2 Volts
Chip Engblg {GE | Tent 550 ang ' ns I tise and fall
1o Wirile tires: 20 ne
Chip Enabla {CEDY oW 550 350 n Tirming meaturemant
ta Wirite raf erance level:
Data Sawp ow 400 260 ne 1.5 vait
Data Holg B 100 B ne Cuipga! load:
Write Pulse by 400 250 e Gatw ang £y -
Wrlie Recavery WA L} ] ng 100 pF
Cutput Disubile Sewg| 0% 160 130
Ta = 0°C 10 70°C
LiMITS
PARAMETER SYMEOL MIN | TYP | MaAX | LUNIT TEST CONDITIONS
Ve for Data YeooDR +2.0 v CEp = +0.2V
Retgntion
Oawa Retention IccoR +10 A YeCoDR = F2.0V
Currenr CE32 & +0.2v
Chip Deselect tCOR o ns
Setup Time
Chip Deselpct T\ lpqc@ s
Hold Time

Naote: (D tr¢ = Ased Cycle Time
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READ CYCLE

t

%

ADDRESS D( )C

teor—ed ) t5H1

ml
I

CEo P

"'_-"-"_“'"A""-'—-— ‘DF--—

toHz e——e

e — ‘coz . -

0D — top -+ -
ICOMMON 1/0)
' O

DATA == T === == == SATAOUT
ouT VALID |

WRITE CYCLE

ToW | )

[ 1 i
f wc _"I
a/ \<
ADDRESS 1 A

| ‘cwz

5_f
ICOMMON 110} 1
_-l 'ng ] - o

DATA - DATAIN
IN e = STABLE —_———
tawy I ‘o e YR e

RV L fwe //

(@ Typical values are for Tz = 26°C and naminal supply voltige,
% 0D may be tied low for separate 1/ operation.

During the write cycle, QD is "high™ for common 1O and
“'don’t care” for spparate |/Q pperation,

Motey:

DATA RETENTION

SUPPLY VOLTAGE (¥ o pl

CHIF ENABLE IGF 1

Motes: {13 arsy

(2) Veeon
Yin

(4} oav
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TYPICAL OPERATING
CHARACTERISTICS

PACKAGE QUTLINE
MPDBIDILC

uPD5101L

Ige - Ve [Ta
* Vou — Igy (Tal
! vo‘;-_sv_|
il
3 i 4 I— \ |
: AN
g x
o
s 3 N
3
& \ 2d1c
Y e |
oL 2 L\ +ge
o 2 4 & -] "
Veg W1 IgH (mal
VoL — gy (Tal 13 — Vg ITal
o8
I 1 a0 LOAD =ATTL + 100 pF
Ty = +I0°C +N°E
08 : / goa |—— 4 —. —_
ot
s s ok
z / / = Ty +B0'C
=) -
Ry L N
“I A s ]
@'
o 00
vigg =BV
1
¢ B 1%
‘oL (mAl
a-CL
0 Ty 26°0
Vo = 5Y
800
£00 |
E "]
‘:‘ 400

am] pr——"9d— =] —-

200 .I__._, [

W 20 00 400

€ tpF

1 J_1

ii{

!

I G L]
LR E
ITEM | MILLWAETERS INCHES
A 20.0 Wax. 170 Max,
] 1.4 Minx 0.075 War.
c 754 .40
] 650 013 002 oot
€ | %4 o
* 140 0.095
G 254 Min, 010 ﬁ;
v 56 Min. o 02 im,
1 4.7 Mun. 018 A
J B.2 Mun. 0. Myx.
3 10.16 040
L 85 a.33
.19 40,004
M| OB g 001 "y a0
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NEC

NEC Electronics U.S.A. Inc.

Microcomputer Division

DESCRIPTION

FEATURES

PIN CONFIGURATION

1024 x 4-BIT STATIC CMOS RAM

uPD444
4uPD444-1
uPD444-2
uPD444-3

The uPD444 is a high-speed, low power silicon gate CMOS 4086 bit static RAM orga-
nized 1024 words by 4 bits, It uses DC stable {static} circuitry throughout and there-
fore requires na clock or refreshing to operate. Data access is particularly simple since
address setup times are not required, The data is read out non-gestructively and has
the same polarity as the input data, Common input/output pins are provided.

C5 contrals the power down feature. In less than a cycle time after cs goes high —
deselecting the 4 PDA444 — the part automatically reduces its power requirements

and ramains in this low power standby mode as long as CS is high. There is no mini-
mum CS high time for device operation, although it will determine the lenpth of time
in the power down mode. When CS goes low, selecting the PD444, the uPD444
automatically powers up.

The uPD444 is placed in an 18-pin plastic package for the highest possible density,
1t 15 directly TTL compatible in all respects: inputs, outputs, and a single +5%
supply. The pPD444 is pin-compatible with the uPD2114L NMOS Static RAM.

Crata retention is guaranteed to 2 volts on all parts. These devices are idesaliy suited
for low power applications where battery operation or battery backup far non-
volatility is required.

L I I RN B N N B I B e N I

As [+ 18
A5 2 17
A3 O3 16
Az s uPD 15
Ao s 41 1,
Algﬁ 13
Az [} 12
&5 s 11
anp 9 10

Low Power Standby — 1 pa& Typ.
Low Power Operation
Data Retention — 2.0V Min,

Capability of Battery Backup QOperation
Fast Access Time —~ 200-450 ns
Identical Cyele and Access Times

Single +5V Supply
Mo Clock or Timing Strobe Required
Completely Static Memaory
Automati¢ Power-Down
Directly TTL campatible: Al Inputs and Qutputs
Cammon Data Input and Output using Three-State Qutputs
Available in a Standard 18-Pin Plastic Package

Far Operation at +3V Power Supply, Contact the NEC Sales Dffice.

vee
(147
[1 A8
] A9
1104
[ 402
1703
1 1/04
(1w

Rey/2
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FIN NAMES
Ap-Ag Address Inputs
WE Write Enable
cs Chip Select
t/09-H04 Data Input/Qutput
Vee Power {+5V)
GND Ground




uPD444

BLOCK DIAGRAM

aq—-—-—-—-—’_{ - e———
T e

A5 dx —]

- J " VYL
A6

RO WMEWIRY ARAAY
- seLecT . 61 ADAS

LY R DL UMNE

-
g

| ¢

A

LOLLML | B EIRDY TS

1oz BUT

Data GOLUMN SECEDT
SENTHAL I

1

Iy

T 1

<1

ad—{ >

Operating Temperature ... ... .. .. e -40°C10 +85°C  ABSOLUTE MAXIMUM
Storage Temperature .. .. -BE'Cw 11260 a

All Input and Output Voltages -0.3w g +0.3 Valts @ RATINGS

Supply Voltage | P +8.0 Walts

Wote. {1) Wih Respect 1o Ground

Ta= 25°C

COMMENT: Strgss sbove those lstéd under '"Absglyte Maximum Hatings'' may cALEe parmanent
demage to the davice, This i a strass rating only and functional operation of the device at thees or

any other conditlany strove those indlcetad in the oparatianal sections af thig speciflcation e not
jrmpiled, Expasure to absoluts maaimuen reting conditions for extendad perlods may affect gavice

elinbllity,
Ta = —40°C to +B5°C; Voo = +5V + 10% unfess otherwlse noted. DC CHARACTERISTICS
LIMITS
d3-3 444.2 a4-1 Ad4
PARAMETER symeal | miv|Tve | max  [rmlryet wax fain|ree| max {sew|Tve| wmax JumiT | TEST CONmITIONS
it Leahage Currens |1, -1 10 -0 1.0 -10 ta -0 10 w4y - GND Vg
"0 Leakage Curren e -0 e 1.0 10 14 ] 10 19 uh | B8« Wik Vg - GND
ta vee

Cusraling Sapply Iccal 18 |as 15 |35 12 |15 a |38 wa T - Vi, Vi o vee.
Currant Crunpuns Open
Ookealing S .oty Iocaz R 'y |40 16 | an 12 |40 ma | T8 - vy Vi - 2AY.
Curaent Cutguts Cipen

Byerage Qperaling tLas 10 | o0 a9 | o & (x L ma | Wy GNDor Ve,
Suenly Curran Curputs Dean 1 - 1 MH2,

N Duty 50%
Standby Supply Currenn [ 1ope 1| s [ 1] s 1|50 ut | T8 veg, Vin - GND
0w iee

InEut Low Woltage iy =03 o8 =£.3 aa -0.3 o8 =13 o8 W

Ingut High Yollage Wik 4 WeEtod |3 Wee+ 03] 24 Ven+ 0.3 74 vep + 03] v

Dutaur Low Vallage VoL o4 04 0.4 a4 v [igL-20mA

Gutom Hon vonage | vow 24 BT FD W | Tan - 1amA

- 250,11 MH
Ta"25°¢ : CAPACITANCE
LIMITS
PARAMETER EYMBOL | MIN | TYP | MAX JUNIT | TEST CONDITIONS
Input/Oytayt Capacitance Ciig 1% pF Vp - 0V
Input Capacrtance Cipy 5 | pF Wiy = 0V

Mate: This parameter is paricdically sampled and not 100% testad.
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AC CHARACTERISTICS

LOW Ve DATA
RETENTION
CHARACTERISTICS

TIMING WAVEFORMS

Ta==00°C to +867C; Vg = 46Y & 10% unipsy atharwine noted.

uPD444

LIMITS
qa3-3 | aaaz | aka ] add
PARAMETER symacL fmin Ereax [ fncax [min]max fainMaxfunrr | TEST concimions
AEADCYCLE
Fead Cycla ;1w 200 280 00 [ [ 480 ns | Input Pulsk Lt
Address Accass Tima taa 200 250 390 | 450 | | DEW _": 4 volts
Chip Selact Access Twra 12 [Ty Y] 200 260 300 450 | s ITT::';;RI:;:? Fat
_Em“ s‘.'.'..‘l.ﬁ”f‘.‘.’._f_‘.?..@_........ ‘Ac.5_2 50 300 360 . SBCI L Inpur aad Qulput Tisung
Quipat Hold brom Address Changs tOH 5 &0 50 50 | Leueis 1S Vol
Chip Selacuan 1a Chiput in Loy 2 L% 20 n ol wn ns | Qutpur Load: FTTL
Chip Oeseiogiign ta Qutput in High I [ 1HZ 50 EL ag 100 ns | Gawe and Gy - 100 BF
WRITE CYCLE
Waire Cyoig Tema g 200 250 jon L] ma | Input Pulie Lewaly
Chip Selection 1o End of Wrae tew | 184 730 780 ast e | 08 ke #2.4 Vot
Address valid 1o Bnd of Wrde taw | B9 FE 750 360 w_| st Fios and Fall
b ; Kt S fui - :

An.rhlqi Sutup. Tuna i tas o o 0 o % | taour 3nd Oulput Timing
Writg Pulse Widin Loty 160 210 a0 o0 | Lavels 1.5 Wult
Write Aaoowery Time I twya [] [1] ] o nt | Qurput Lasd 1 TTE
Data valid 1o End of Wrele oy 120 140 150 200 ng | Gave and ) + 100 oF
Eatp kold Tume tom 4] b ] e o [ ma |
Write Enabled 1o Quipat in High bz 60 o 80 T n
Ouiput Activa from Ead ol Write towy [ o [} [:] "

Notes: (1) Chep cewiecisd tor grearar than 100 a5 gadr 1o selection.

@ Chep detelacied for a fioite Tims that o Tse 1han 100 3 pogr 1@ irlection. [UF coe deielect trme i 0 as the chip is by debiniigr
s#lncied wnd poceis gocwrs Recardeng fo Reed Cyole No. 1}

Ty = —40°C 10 +86°C

LIMITS
PARAMETER SYMBOL MiN TYP | MAX | UMIT TEST CONDITIONS
Dara Retention Supply | Vpepr | 2.0 v &8 = vpe,Vin = Voo
Waltags 1o GND
Daia Retention Supely | Iccor oM @ ey Vop = 3V, Ch = Ve
Current ViIn = Voo to GND
Chip Desetact to Data 'CDR o) ns
Aatertion Time
Cperation Recovery R tﬂc@ s
Time
Notes: @ tre = Read Cycle Time
(3 444.1,.2, 3: Value 19 2 pA
444 Valua is 10 pA
READ CveLE D
— 1rC |
AUDRESS } 8
Tas
|-r LaH
Ugut FREVIOUS DATA vALID ( X_X )( OATA VALID
READ ¢¥eLE 1) &
Ae {
[ —
k.
LACS i"'
HZ
---t|_z.11
Coyt £ { OATA VALID LS
INMPEDANCE

HIGH IWPEDANMCE r‘ 3,
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uPD444

ADDRESS

Din

Oput

WRITECYCLE @ 8 @

N
X X
o
= 1% ATTTITTT7
Taw WA
P AR —ad e — T ]
3'—;\ )L 7{ 41
el ‘om

Data N
waALID

w2

oW

\\\\\\\\j

Moty (1) WE is migh Far Read Gyc s,

HIG [WMPEDAMNCT

@ Davice is cantinucusly selected, T8 = i

{T) Address vand pr.or 1o or comoident witk €5 transilon Iow.

() 1t the T low tramgiion oteurs swmutiansously with the WE 'ow tansimon, the
oulput buffers remain in a g impedance state,

@ WE must be hagh during all address 1ransilions

@ VR is measurad from 1ha tatter ot CF or WE g6 g low 10 The eacher of {8 or WE

pavng high,

LOW Vg DATA RETENTION

[ATA

MOOE

Voo

1cor g gy

vesu

= —— AETENTION |

Y ip— —e]

VYLCORA

Vi

Plastic
ITEM E-II.I.IMETERS INCHES

A 232 Max GOt MAX.

u 144 0055
[~ [ 254 18]

o .45 L)

[ 20 32 28

¥ ¥ [

<] 2% MIN. 01 MIN.

[ D5 MIN, ooTMiN. |

' &8 WA o 16 MAX.

i) 5.1 MAX, 0.2 Max

x 8T FE
L 6.7 020

N 0.8 0ot
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NEC

NEC Electronics US.A. Inc.

Microcomputer Division

DESCRIPTION

FEATURES

PIN-CONFIGURATION

2048 x 8-BIT STATIC CMOS RAM

uPD446

uPD446-1
pPD446-2
uPDA446-3

The uPD446 is a high speed, low power, 2048 word by 8 hit static CMOS RAM
fabricated using an advanced silicon gate CMOS technology. A unigue cireuitry
technique makes the uPD448 a vary low aperating powear davice which requires
no elock or refreshing to operate. Minimum standby power current is drawn by this

device when C5 equals Voo independantly af the ather input levels,

Data retention is guaranteed at @ power supply voltage as low as 2V,

The pPC4486 js packaged in a standard 24.pin dugl-indine package and is plug-in

compatible with 16K EPROMs.

Singla +5Y Supply

Fully Static Qperation — No Cloeck or Refreshing reguired

TTL Compatible — Al Inputs and Qutputs

Comman 1/0 Using Three-State Qutput

OF Eliminates Need for External Bus Buffers

Max Access/Min Cyele Times Down ta 160 ns

Low power Dissipation, 18 mA Max Active/10 A Max Standby/
10 A Max Data Retention

* & B & & & B

« Data Retention Voltage — 2V Min
* Standard 24-Pin Plastic and Ceramic Packages
s Plug-in Campatible with 16K EPROMs
« Operating Temperature Range — -40°C to +85°C
azcl 24 3vee
Ag[] 2 23 tIAB
As[7] 2 22 DAQ PIN NAMES
Aq] 4 21 [JWE AQ-A10 Address Inputs
A3 s 20 0% WE Write Enable
af0s  wrp 19 B83A0 OE Qutput Enabla
Al 7 446 18 )8 C§ Chip Select
ADI: a 17 Dhies 1/Q1-1/08 | Data Input/Output
il e 18 o7 veo Power {6V}
121 15 Dos GND Ground
s 14 [] 1105
gnp[12 13 [ 1/0d
TAUTH TABLE
€s | o | WE MODE /0 Icc
H X X | NOTSELECTED | HZ STANDBY
L H H | NOQTSELECTED | HZ ACTIVE
L L H | READ Doyt | ACTIVE
L X L | wrRITE N BETIVE
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uPD446

aa—| || | BLOCK DIAGRAM
B, ]
AB——n0DRESS] ROW “1‘5: :g;;*
L —
] BUFFER DECODER 198 COLUMNG
Ag
A —]
A10 [ | ]
vl -, u "
v INPUT SENSE SWITCH OUTPUT
H DATA ™ wata
' CONTROL| COLUMN CONTROL
o + DECOUER
i ALORESS
i BUFFER

Al Ay Ay A3

s L

R -

WE
Bupply Voltage .. ................... . e e ROV ABSOLUTE MAXIMURM
input or Output Voltage Supplied .. .......,.........,-D3t0V(op +0.3V RATINGS*

. -55°C 10 1256°C
. ~40°C 10 +85°C

Storage Temperature Range . . . ... PN
Operating Temperature Range . , . ... .. ...

Ty =25°C

*COMMENMNT: Stress above thaose listed under “Absalute Maximum Ratings™ may cause prrmanent
damage to the device. This is a strass rating only and functional operation of the device at these or
any other conditions above those indicated in the operational secuons of this specification is not
implied, Exposure to absolute maximum rating conditions for extended periogs may aifect device

raliability,
T, = —40°C to +85°C, Voo = 5.0V £ 10% )
2 DC CHARACTERISTICS
LIMITS
PARAMETER SYMBOL MIN TYP | MAX | UNIT CONDITIONS
Input High Voltage V'H 2.2 Ve W
+0.3
Input Low Yoltage Vi 2.3 08 W
Input Leakage Current 'L|' =10 10 A Wiy =0 =Veg
143 Leakage Current ILg -1.0 10 758 Ves = Vg
WG =0~ Ver
leca, @ @ | ma | ves=viLlijp=0
MEIN TCYCLE
Operating Supply Current 'CCAQ 5 10 mi, Veg=ViL g =0
DC CURRENT
'CCAS 30 100 Jre. Vs =02V liyg =0
Vi = Voo -0.2
CR 0.2V
Standby Current leeg 10 wh Vg = Voo -0.2
Vi =0-Vgg
Qutput High Voltage YoH 24 W o =-1.0mA
tOutput Low Voltage VoL 04 v lgL =20mA

NOTE: (T) p4PD44G- 12 mATYP, 18 mA MAX
HPDA4E-1: 18 mA TYP, 26 mA MAX
HPD446-2: 20 mA TYF, 30 mA MAX
HPDA446-3: 26 mA TYF, 38 maA MAX
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CAPACITANCE

AC CHARACTERISTICS

LOW Vo DATA
RETENTION

Ta= 26°C, f= 1.0 MHz

uPD446

LIMITS
TEST
PARAMETER SYMBOL | MIN | MAX| UNIT | CONDITIONS
Input Cepacitance Cipg 3] pF Vin = OV
Input/Qutput Capecitance | Ciyn ] pF Vi =0V
READ CYCLE
Ve = 5.0V - 104, Ty = 407G to +85'C
LIMITS
wPD44E.3 HPDA46-2 APD46-1 uPD 226
PaRAMETER S¥YMEOL MIN | Mak | i | AKX | MIN | BAX | M | MAK umT
Frad Cycle Time AL 160 200 260 450 n
Archeese Agcese T taa 150 200 250 450 n4
Chip Selest Accoss Time 1805 150 200 250 450 ns
Quaput Enable 1o Qo it Valif WIE I 100 120 150 L
Chgtput ol troen Brldress Chanta by 15 15 15 15 ng
Chia Enghig 10 Output an L2 toLz 1 10 10 14 ns
ke Engbalg 1o Qutont i L2 b 7 B 5 -] El ng
Chip Cligatale 12 Ot o HE ¢ AZ S0 60 B 100 "
SR R
Chetpal Disabale ta Guepul n HE LGHE i a0 B BO 100 ns
WRITE CYCLE
Wop = 5OV L 10%, Ty = —407¢C 1o +B5"C
LIMITS
oPfDaag. ] nPOA45-2 »PD44E-] HPD 445
PARAMETER SYMBOL MIN | MaX | WIN | Max | osaiN MAK | MK | MAX UNIT
Wir te Livele Time W 150 700 260 459 ny
Chin Ennble to End of Wrire 0w 12 160 1B 210 e
Achdress Valid 10 Erd of Write by 120 150 180 20 5
Atidrass Setup Time oy g q o T o ns
Wirita Poulsaw oth by ag 120 1 SDT 180 ng
Write Recovery T ima YR o [} a [t} 5
Data Wahd 1o End of Wi [#31) 80 &0 B 100 ns
Data Holz Tl_'ne - ‘DH. o . o - a &4 AL
Write Enabite tg Chavaut in HZ HYHZ 50 Bl 0 |> 1 ri
Qutpul Agtive From End af Write 10y 10 o 10 \ 1o ns
Tg =-40°C 1o +85°C
LIMITS
TEST
PARAMETER SYMBOL CONDITIONS | MIN | TYP | MAX JUNIT
VCC for Dats Retention Vecor | Yin=90~vee,| 20 v
VEE =Vee
Data Retention Current lcooR Ve = 3.0V, 001)] 10 uh
YiN=0~Vee
VEIE=Vee
Chip Daselection o Data ‘coR 0 na
Retention Time
Operation Aecovery Tima in tre ns
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uPD446

019

READ CYCLE {1)

LRC

) S

ADDRESS
AR e e tDH —e]
DE 3 ; ; ; 7
/
st T e IQHZ
r--‘DLZ-—i
XK XX—

O®

cs

READ CYCLE {2)

TRE

CHZ ==

£LL171/

Foe—tOHZ —— =]

DouT

MOTES-:

d) WE i5 high for read cycles,

(@) Device is continuously selected, T5 = vy .

(3 Address vaild prior 1o or ceincident with T5 transition low,
WRITE CYCLE {1)

)g____

D2E@® twe !
ADDRESS )(
S/ NALVMY
SNV NANNY LN
< AN\ Y S P
L tOHZ e o ——
XXTTfj
Dout :{f:f' \:::1
NOTES: (D WE must be high during al! address transition,

@ A write cccurs duting the overlap of a low TS and a low WE,

(@ twr is moasured from the earlier of TS or WE going high to the end of write cyels,

@ 1f the 5 low transition occurs simultaneously with or efter tha WE low transition,

output buffers remain in 8 high impadance state,

82

TIMING WAVEFORMS



uPD446

TIMING WAVEFORMS WRITE CYCLE (2)
(CONT.} OH2E@®® we %

oness Y
SIEAN\\\\\ S // /111
" AN

t— iy —a=]

WWHZ

SESSARSNSNERSAN
LLLLLL Ll

Bour

r--mw—---r—-tow—j

O e 3

Motes: (1) WE must be high during all address transition,

(D A write occurs during the overlap of a low TS and a low WE.,
{3 wyr s measured from tha earlier of T3 or WE going high 1o the and of write eycle,

@ If the CB low transition occurs simultaneausly with or after the WE low transition,
output buffers remain 1n a high impedance state,

(B OE is continuously low [GE — VL.

tcoRr

DaTA RETENTION MODE

LOW Voo DATA RETENTION
TIMING CHART  VeC (5.0V] ey

AEY mmmm—- +

AC TEST CONDITIONS Input Pulse Levels 0.8V 1o 2.2V
Input Rise and Fall Times 10 ns
Input and Output Timing Reference Levels 1.6V
Output Load 1TTL + 100 pF
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o—

PLASTIC
\TEM | miLLimsrens
A 1 03I Max
3 2.5 )
e o
o "7 [ Tes on T deriodes
e 7.0 1
T 3 .059
XTI o1 MIn
| GGmin BozMIN
TEizmAx | ozosmA% |
T oearmax T T Asmax

— oo

' +0.004
=0.0019

A-

-l

T

CERDIP
ITEM MILLIMETERS |  INCHES
A 435 Max 1 1.3z max
B 7T H ] 11
] 254 o EX)
o .96 EEE
3 7784 [E
3 1.8 | ooes
[ 154 MIN [ nammn |
= 05 MIN 0.018 MIN t
1 456 MA K LAET MAX ]
J B.08 MAX 2 MAX 1
K 15.24 B
D s ]
N 115 a.53 ;
<0 +0.00¢
LY L %0 | e

84
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PLASTIC

pPD446D
CERDIP
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NEC uPD449

. PD449-1
NEC Electronics US.A. Inc. PD449-2
Micracomputer Division uPD449-3

2048 x 8-BIT STATIC CMOS RAM

DESCRIPTION The uPD449 is a high speed, low power, 2048 word by B-bit static CMOS RAM fabri-
cated using an advanced silicon gate CMOS technology. A unigue circuitry technigue
makes the 4PD449 a very low operating power device which requires no clock or
refrashing to operate,

Sinee the device has twa chip enable inputs, it is suited for battery backup applica-
tions. Minirmum standby power current is drawn by this device when CE1 or CE2
equals Vg independenitly of the other input levels,

Data Retention is guaranteed at a power supply voltage as low as 2V,

The uPD449 is packaged in a standard 24-pin dugal-in-line package and is plug-in com-
patible with 16K EPROMSs.

FEATURES e Single +5V Supply
= Fully Static Operation — No Clock or Refreshing reguired
s TTL Compatible — All Inputs and Outputs
* Common Data input and Output Using Three-State Output
s Two Chip Enable (nputs for Battery Dperation
« Nax Access/Min Cycie Times Down to 150 nz
* Low Powar Dissipation; 18 mA Max Active/10 uA Max Standby/
10 uA Max Data Retention
* D3ta Aetention VYoitage — 2V Min
+ Standard 24-Pin Plastic and Ceramic Pagkages
& Plug-in Compatible with 16K EPROMs
s Qperating Temperature Range -40°C to +85°C
PIN CONFIGURATION Azt hd 24 [Jvece
Ag[] 2 23 [JAe
s 3 22[0ne
Aq] 4 n[Owe
A3l s 20 DEEY PIN NAMES
Az & LPD 19 jA‘lO ﬁ-A-m Adldress inputs
AIE , 449 18 82 _‘E_UE Writa Enable
TE1-TE2| Chip Enable Inputs
a8 17 Divea 17011708 | Data Mput/Outout
w1l s 16 (o7 Voo Power [+5W]
1210 15 [J1/os GND Ground
o3 14 [J1/05
enol]12 13 [11/04
TRUTH TABLE
CE1 | CE2 | WE MODE 170 icc
X H ¥ | NOTSELECTED | Hz STANDBY
H L % | NOTSELECTED | HZ STANDBY
L L L | WRITE Oy - | ACTIVE
L L H READ DouT | ACTIVE
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uPD449

Ay ’— —
AL
ARRAY
A& ——lappAEss ROW cﬁ;; AQWS
a: FFER ER
7 BY pECOO 12B COLUMNS
LY —
AL ]
AfD l_ T T
- - -
”.m INRLT SEMSE SWtTCH OuTPUT
! DATA [ ] oata
! CONTROL COLUMN COMTROL
1708 DECODER B
] ]
ADDRALSS
BUFFER
A ARy A2 A3

|

Supply Wollage ... ... ... e e R 1 1,1
Input or Qutput Vaoltage Supplied ... ... .. e e =03 0 Ve + 0,3V
Storage Temperature Range .. ... ... .... e e e ... ~B8°C10125°C
Operating Temperature Range . , . .. .. e ce .. —40°C to +B5°C
Tg= 25°C

*COMMENT: Stress above those listed under “‘Abeolute Maximum Ratings™ may cause psrmanent
damaga to the device. This is a etrass rating anly end functional operation of the device at thesa ar
any ather conditions above those indicated in the operational sections of this snecificetion is not
implied. Exposure 10 absoluta maximum rating conditions for axtended parlods may affect device
raliability.

Vo = BV * 10%, Ty —40°C to +85°C

LIITS TEST
FARAWETER EYMBOL | MLN T¥P MAK UMIT CONDITIONS
Irput Fligh Waltage Vi 2.2 VMoe 103 W
Irput Lowr Woltage VL a3 [A):] W
bnput Leakage Qureent U] -1.0 1.0 A Vi =0 Vg
VEEy o
!0 Leakape Surroet LIN'sY 1o o LY :'CE;E YI\TIL
Vi -8 Voo
WZE1 and
VEER -V
lecat @ @ mA GE2 I
i = ©
Mk TCYCLE
WEEy and
Operateng Suopty Cortent | Igcaz 5 19 mA IVEOE% E'V‘L
1o =
DCCURRENT
1 VEE and
WEEp T 0V
locas an 10 i Vin = Ve 0.2V
or 0.2
legy + O
VEE1 97 VEEg "
Srandby Current Ices w P28 Ve 0.2V
Vin=0-Neg
Dutout High Vatiage Vo 24 W IgH - -1.0mA
Curput Low Yohage Voo 04 W gL =20ma

NOTE: (T} oPD448: 12mA TYP, 18 ma MAX
SPOA49-1: 18 mA TYP_ 26 mA MAX
#POAAS-2: 20 mA TP, 30 ma MAN
uPDARG.3; 26 mb TYP, 38 ma MAX

&6

BLOCK DIAGRAM

ABSOLUTE MAXIMUM
RATINGS*

DC CHARACTERISTICS



uPD449
CAPACITANCE Ty= 25°C. F= 1.0 MMz

LIMITS
— TEST
PARAMETER SYMBOL M | MAX]| UNIT | CONDITIONS
Input Capacitance Ciy ] pF Vin = 0V
nput/Outpur Capacitance | G0 | nF Vg = OV
READ CYCLE
AC CHA RACTER |ST|CS Vop - 50V ¢ 10%, T, - -40°C 1o +85°C
LIMITS
«PD449.3 APD449-2 uPDa49.1 Pl
PARAMETER svimenl | min | max | s forax | sain | Max oy | max | unir
Aead Cyels Time tRE 150 200 250 450 ns
Agoags Tima : s 160 i 280 . 450 ]
Civip Engbila [SE1) 10 Output ¥alid | \ons 150 200 250 250 | s
Chip Enghin LGE2) to Dotput Vaolid coz | 150 201 50 45D ng
Qutpat Hald from Address Changa I0H 16 15 1B 15 T he
Chip Enetila (TE1) 1o Outpur In L2 ey 5 5 4 s | 7T m T
Crop Enabile (£62) 1o Qutputin LZ | \Lz3 5 : 5 5 5 T
Chip Engbls (CE1) to Dutgar in HZ | Lpzq B0 & § | &d 1o |
Chip Enalsle (GEZ) o Qutputin HZ | tHz2 50 80 &0 oo T e
WRITE CYCLE
Vep = 5.0V + 10%, Ty = —40"C to 186°C
’ LIMITS
uPD449-3 uPD448.2 uPD449.1 nPDALS
FARAMETER s¥meok | MM | max | aon | max | sin | max | ain | max | uniT
Write Cyela Time W 150 200 250 4B ns
Chip Enstla (E€E11 10 End of Writs e 120 150 180 alv na
€hio Bnable (TE2] 1o End of Wit owz | 120 150 150 20 | e
Adedress Betup Time Law o o u o | ] [ he
Wirite Pulsawidth P 99 120 1E0 e || m
Write Rectwaiy Time [T [i] 1] 4] 0“ T n‘s .
Wirite Ensbla te Output i HZ g | B0 E;O Ad . 1.0[-!___:\;
Gutput Active irem End of Write oW i 10 10 16 ‘ns
[rata Welld ta End of Writs e 50 BO 0 100 n5
Date Hold Tima un 0 o o { T e
LOW Ve Ta=-40°Cto+88°C
DATA RETENTION
TEST LIMITS
PARAMETER SYMBOL CONDITIONS | MiN I TYP | MaX | UNIT
Vi =0~ Ve, l
Vo for Date Hetantion Vooon VCE{ or 20 v
: VCE2= Voo
Vg = 3.0V, !
Crate Retention Current lecpr \\:%: grw vee i om 10 LA
VCEz =Veo
Chip Disable to Data Retention Time DA T o ! n:_._
Ogoration Recovery 'i'lme : R . [ 1=Tad | ns
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uPD449

READ CYCLE TIMING CHART TIMING WAVEFORMS
tRC -t
ADDRESS )(
ot =] tUH-1

CE1 1
1CO T —i] - 2 -

_ \ Lz
CE2 \_
ey THZ2

[-—t1 22 e

DouT

T

WRITE CYCLE TYMING CHART

T ——————————

X
SN\ 7/ /7714
A\ /7T777777

(e A e --l wWa

" A\ /
. -ﬂ—wzq —— W F-

DR

DATA RETENTION MODE LOW VCC
Ve 5.0%) DATA RETENTION
45V mmmmembemaNeime e mc e a———— ———— TIMING CHART

VIH e wlh e —————- T re 5

_\"CCDR —---i------ -
CE1 or CEZIVIL)

as



AC TEST CONDITIONS

PACKAGE OUTLINES
uPDA49C
PLASTIC

uPD449D
CERDIP

uPD449

Imput Pulse Levels 0.8v o 2.2V
Input Rise and Fail Times 10 ns
Input and Qutput Timing Referance Levals 1.8V

Qutput Load

1TTL + 100 pF

- —

PLASTIC
ITEM MILLIMETEAS INCHES
a 23 A% 1.3 MAX
g 253 0y
[ 254 o
= 0.5 3.1 0,01 - 0.004
[3 27.9a RR
F 15 T nase
3 2,54 MIN 0. My
™ 0.5 t4IN .02 MIN
1 5.27 MAX 5,205 MAX B
J 5.7 MAX 1 D235 MAY
3 15.24 )
L 1.2 [
+3.10 . 004
M %75 006 J *01 5o ]

CERDIP
(TEM MILLIMETERS INCHES

A B35 MAN 132 wax
B 28 EEL
o .54 a1
u Da6 anmng
E 2794 )
F 5 0.058
G 254 MIN 01 %N
H 0.6 MIN Q.03 KN
I .58 MAN DIBT MAN
f 5,08 tAAX D2 MAK
[3 V5,24 0E
L [ET 0Ea

0. 0,
M 0.26°0 10 om0
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NEC
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Dascription

The uPB406 and . PB426 are high-speed, electrically pro-
grammable, fully decoded 4096-bit TTL. read-only memo-
fies. On-¢chip address decoding, two chip-enable inputs
and open-collector/three-state outputs allow easy expan-
sion of memory capacity. The . PB406 and . PB426 are
fabricated with logic level zero {low); logic level one (high)
can be electrically programmed inte the selected bit loca-
tions. The same address inputs are used for both
programming and reading.

Features

O 1024 word x 4 bit organization (futly decoded)

TTL interface

Fast Read Access Time: 50 ns max. {xPB406-2,

uPB426-2)

Power consumption: 500 mWW typ.

Two Chip Selact inputs for memory expansion

Open-collector output (LPB408&)

Three-state ocutputs (1 PB426)

Ceramic and plastic 18-lead dual in-iine packages

Fast programming time: 200 u.s/bit typ.

Compatible with: 7642/7643, 6352/6353 types and

equivalent devices (as a ROM)

L] A.LM. (Avalanche Induced Migration), Shorted-junction
technology

PIn Configuration

cco Joe gn

Ay
A,
A,

&,
Aﬂ
A,
’“?

5,

GHD

L I T N T
=
B
=
Ll
e

Pin Namas

uPB406/406-1/406-2
uPB426/426-1/426-2

1024 WORD BY 4-BIT
4096-BIT BIPOLAR TTL PROM

the sensed voitage indicates that the selected bitis in the
logic one state, an additional pulse train is applied, then
stopped.

Reading

To read the memory, both of the two chip select inputs
should be held at logic zero (low). The outputs then corre-
spond to the data programmed in the selected words.
When sither or both of the two chip select inputs are at
legic one (high), all the outputs will be high {floating).

Block Diagram

Ag-hy Addrass Inputs
Q-0 Data Qutputs
&8, C8§, Chip Selects
Voo Power {+ 5Y)
GND Ground
Operation
Programming

A logic one can be permanently programmed into a
selected bit location by using a programmer, First, the
desired word is selected by the ten address inputs in TTL
levels. Either or both of the two chip select inputs must be
at a logic one (high). Secondly, a train of high-current
programming pulses is applied to the desired output. After

é Dutput
Hutfer
[IEIBINII
4098-bh '? Oulpui
{84 x B4) - v Bulter -
[ i
ey T
., N Dutput O
| ] u BuHer » @
JIEEE 1|
.'_ Muitiplexer g:t;:rl Qo
Word Decoder
Addrass Bufter ‘gf\,"‘;? s‘:":l
Ay A Ay A, AL A A A A, A, Eol- R -8
Absolute Maximum Ratings*
T.=25°C
Operating Temperature o _:25"_0__1_9 +1_':';°_c
Storage Tomperatura - GS“Q to + _150"(_:
Al Dutput Voltages —0.510 +5.5 Volts
All Input Voltages —0.510+5.5 Volts
Supply Voltage V.. -0.5 to_ +_T_f_.£l_\nb_l_l_s
Qutput Currents __ 50mA

*COMMENT: Exposing the device to stresses above those
listed in Absolute Maximurm Ratings could cause perma-
nent damage. The device is not meant ic be operated
under conditions outside the limits described in the opera-
tional sections of this specification. Exposure to absolute
maximum rating conditions for extended periods may
affect device refiability.

Reavi1
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uPB406/426

DC Characteristics
T, =0Cto +70°C, V.. = 4,850V to 5.50V
Limlts
P ] y Unlt Tast Conditlons
Min. Typ. Max.
Input High Yollaga V., Fa. ] ¥
Inpui Lew Valtage v, o v
Input High Current L a0
inputLowCureemt -4, 03 mA W, '- AV Ve R 55V
Ouipul Low Yolages W 045 ¥ L= 16mA, Vo = 43V
Oulpul Lewkags Current lgeen 4D ph ¥, = 55V, ¥ = 5.BY
Cuiput Loakage Current  — ke W pA V=04V Y = 5BV
Input Clamp Vokage -¥ 1.3 ¥ L=-13mA, ¥ = 4.5V
" Powsr Supply Current ke 160 160 mA  Alllnputs Grounded
Quiput High Yolaged Vou 24 v g=—24dmA
gc:msu;lmclrcull L: 15 80 mA V=0V
HOTE:
@ Applicable to 2 PB426 only.
Capacitance
Ty = 28°C, ¢t = 1 MHz, V.. = 5.0V, ¥V, = 2.5¥
Ch retl Symbol M. Max. Unit
Input Capacltancs o, 8 pF
Output CapscHance ot 10 eF
AC Characteristics

T,=0Cto +75C, V.. = 4,50V to 5.50V

uPBA08 LPBA00.1 LPB408 -2
PBaZ6 PAB4Z6-1 .PBAZB.Z eat
Parameter SOl in. Max. Min, Max. Min, Mex, " Conditions
A A
11!'!:.!0“ CTRIN b 0 1) 50 e
Chip Baiact s P a W e DETBHD
Chip Select
. Dizable ime Toce i o B om
Yeo
oo
Ry

r 04 [QUT)

]

l

l 30

pF s00g
T
Rz
|
/*.7

Flgure 1

Notes:

@ Quiput Load: Sen Figurs 1.

@ input Wavafarm: 0.0V lor low level and 3.0V for high level, less than 10
ng for bath rise and fal timeas.

@ Measurement Raferences: 1.5V for bolh inputs and cutputs.

@ €, in Figura 1 includes jig and probe stray capacitances.
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Programming Specification

You must rigorously observe this specification in order to
program the . PB406 and . PB426 correctly. NEC will not
accept responsibility for any device found to be defective if
it was not programmed according to this specification.

A typical programming operation is performed by sensing,
programming, and sensing again to find out if the word to
be programmed has reached the desired state. Either or
both of the two chip enabls inputs must be at a logic one
{high). _

Sensing is accomplished by forcing a 20 mA current into
the selected location via the gutput. The sense measure-
ment gnsures thal the voltage required to force this 20 mA
current is less than the reference voltage. If this condition is
satisfied, then that bit location is in the logic one (high)
state.

Pragramming is accomplished by forcing a 200 mA current
into the selected bit via the output. The current pulse is
applied for 7.5 us and then the location is sensed before a
second programming current pulse is applied. This process
continues untit the selected bit is altered ta the one state.
You can tell that a bit is programmed when two successive
sanse readings, 10 ws apart with no intervening program-
ming pulse, pass the fimit. When this condition has been
mat, four adgitional pulses are applied, and the sense cur-
rent is terminated.

Characteristic Limit Unit  Notes
Ambleni Tomparoture i1 o
Programming pulas
Amplituds 00 = 6% mA
Clamp voHags 28+ 0% 3% ¥
Ramp rate [both In riee
endin fall} Td max, Yipa
Fulse widlh 751 5% Jre] 15¥ palnt/
1504} lead,
Duty cycle TO% min,
Sernse current
Amplitude 20 - 0.5 mA
Llamp voliage 28+ % - 2% v
Finmp rate 70 max. ¥ine 15V golnf
15012 load.
Sanso currant Inferruplion
botore and alier addraas
change 10 min. T |
Programming V.. 50+ 5% - 0% ¥
Maximum sensad voltage
Tor programmad g To+041 ¥
Dalay irgm iralling etge of
pregramming pulne belore
npneing autput vollagy 0.7 min, A
Addluonal Pulea Train _ - 28V Clamp
- 200 mA Program Pulsa
— --=--100 mA Polint

~-+= 20 mA Sensing (Befare P}
_“\ "‘- 7.0V Ref,
‘ ~ 20 mA Santing [Atter P
“GND

ne
0 ps
Y0 U

Oumut Woltaga Sensing

MJN

figure 2 - Typlcal Cuiput Voltege Wavelform



uPB406/426

Package Outlines

uwPB406/426C PLASTIC «PB406/426D CERDIP
e ——tt K
s . }-'-_: = . " " :|‘|
1k - o .
f JIL7° e U J y
it - 15" - r-— O-t5 =
Plastic Cerdip
Item Millimeters Inches item Millimoters Inches
A 23.2 Max. .91 Max. a 23.2 Max. 0.91 Max.
B 144 0055 ) B 1.44 0.055
T e 256 "0 T e 2.54 X
o] 0.45 0.02 D 045 0.02
E 20.32 0.8 E 20.32 0.8
F 1.2 0.06 F 12 008
G 2.5 Min. 0.1 MIn. G Tosmin. o1Mn.
H 0.5 Min, 0.02 Min. H 0.5 Min. 0.02 Min.
{ 4.6 Max. 0.1B Max. ] 4.6 Max. 0.18 Max.
J 5.1 Max. 0.2 Max. J 5.1 Max. 0.2 Max.
K 7.62 03 K 762 0a
L 8.7 0.26 L 67 o2
(1] 0.25 0.01 1] 0.25 0.01
Quailified Programming Equipmant
Approved Personality
Manufacturer Model No. Module Socket Adaptors
Data /O
Issaquah, WA 5,7,9 17,19 919-1555 715-1305-5
Minato Electronics
Tokyn, Japan 1802 uPB4XX SA-18/D426
Takeda Riken
Tokyo, Japan TR-428 B PZ 3834 WZ3256-78 i
Tokyo Dala i
Tokyo, Japan PECKER-O UN-7U1F AD-T115

406/42605-REV1-1-82-CAT
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NEC uPB409

NEC Electronics US.A. Inc. KB40

Microcomputer Division _ uPB429.1
uPB409-2
uPB429-2

DESCRIPTION

FEATURES

PIN CONFIGURATION

.- s e 8 8 % g ¥ 5 by

2048 WORD BY 8 BIT BIPOLAR TTL
PROGRAMMABLE READ ONLY MEMORY

The 2PB409 and uPB429 are high-speed, electrically programmable, fully-decoded
16384 bit TTL read anly memories, Qn-chip address decoding, three chip enable
inputs and open-collector/threa-state outputs allow sasy expansion of memory
capacity. The #PB409 and pPB429 are fabricated with logic level zera (low}; logic
level one Lhigh! can be electrically programmed into the selected bit locations. The
same address inputs are used for both pregramming and reading.

2048 WORDS x 8 BITS Organization {Fully Decoded} n

TTL interface
Fast Read Access Tirne B0 ns MAX
Medium Power Consumption :500 mW TYP
Threa Chip Enable Inputs for Memory Expansion
Open-Collactor Outputs (PB403)
Three-5tate Outputs (UPB429)
Ceramic 24-Lead Oual In-Line Package (uPB409D, uPBA29D)
Plastic 24-Lead Dual In-Line Package (uPB309C, uPB420C)
Fast Programming Time 1200 pis/bit TYP
Replaceable with :825190/1
HM76160/76161, 3636
and Equivalent Type Davices

A7 E 1 241 Voo

Ag [12 210 As

As [ 227 Ag

A []a 21 a0

Az Os 20D &, PIN NAMES

Ag I:I‘ [ :::f 19 [ CEz Ag-A1Q Address | nputs
At Oz 429 18 ] CE3 CEqCE3 Chip Enable Inputs
Ag []s8 17 [ o Q-0 Data Outputs
o []e 16 ] ©O7

oz o 15[ og

o3 On 141 o5
ane []12 131 04

Rev/1
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uPB409/429

Supply Voltage ... ..
input Voltage ... ...
Output Voltage . .
Output Current

Operating Temperature . .

..-0,610 +7.0V
. .~0,5t0 +5.5V
.. ~0.5 to +5,5V
e e e B0 mMA
~25°Cto+76°C

Storage Temperature
Ceramic Package
Plastic Package . . . .

Ta=25°C

*COMMENT: Stress above those listed under “Absolute Maximum Ratings” may cause permanent
damage to the device. This is 8 stress rating only and functional operation of the device at these or
any other canditions ebave those indicated in the operational sections of this specification is not
implied. Exposure to ahsolute maximum rating conditions for extended periods may atfect device

reliability.

Ta=0"Cto 75°C, Vi = 4.6 10 5.5V

............... -65°C 1o +150°C
.-56°C to +125°C

CHARACTERISTIC sYmeaL | MmiN | Ty MAX UNIT TEST CONQITIONS
Ingut High voliage V- 28 W
Input Low Vaoltage ViL LE:L v
input High Currgnt i 40 i W)=6.6Y, Voo=5.8Y
input Low Current s 0,25 mA V=4V, VoraB By
Ouipul Low valtags VaL 045 v Ig=18 md, Voe=4.5Y
Dapul Leskage Current IGEFY a0 .y Vp=BBY, Voo=E BY
Dutput Leakdaogs Currdnt ~1FF2 4 b Yo-04Y, Voo=6.5Y
Input Clamp Yollage Vg 13 W 11~=18 mA, Vog-4.5V
Pewer Supply Currant [udd 100 180 i All inpurs Grounded, Yoo =55V
Output High Voltags* Vo 24 ¥ In~—24 mA, Vgo=458Y
Ouapua Short Circuiy Surrant®] —h 20 70 ma, Vo =0y
"Wete: AppHicatle 10 WPBA2S
Ta=26"C, f=1MHz, Voo =BV, VN = 2.5V
CHARACTERISTICS SYMBOL MIN MAX UNIT
Input Capacitance CIN H] pF
Qutput Capaciiance Caut 10 pF
T4 = 0°C1o 76°C, Ve = 45 0 5.5v D E@)
HPBADS-2, wFBA28.2 WHBADE-1, cPBAZE- WPBADE, WPRAZA
CHARACTERISTIC B¥YMBOL UNIT
MIN EX hﬁN MAX MK MAX
Addrasy Accass Time tan Ll 6O 70 na
Chap Enable Access Time TACE 0 40 £ na
Chip Enable Qisubie Time tBoE an 40 50 na
vee
30042
Ry
r =y O {DUT}
.
I L
PTT
1
e
FIGURE 1

Outpur Losd: See Fig. 1.

NOTES: %
@

a8

1Npur Wavelorm: 0.0 lar low Tavel and 3.0% for high level, [gss Lthan 10ne o Bech rise and fall Hmes,
Meazuremynt Aeferances: 1.5V for both inpute and outputs.
Gy in Fig. 1 includes jig end probe awray eapecitances,

ABSOLUTE
MAXIMUM RATINGS®

DC CHARACTERISTICS

CAPACITANCE

AC CHARACTERISTICS



OPERATION

LOGIC DIAGRAM

uPB409/429

You can program only when the cutputs are disabled by any ong of the chip enable
inputs, This insures that the output will not be damaged when you apply pragramming
voltages, ’

Programming

¥ou can permanently program a logic one into a selected bit lacation by using special
equipment {programmer}. First, disable the chip as described above, Second, apply a
train of high-current programming pulses to the desired output. Apply an additional
pulse train after the sensed voltage indicates that the selected bit is in the logic one
state. Then, stop the pulse train,

Reading

To read the memory, enable the chip li.e., CEq = 0, CE2 = CE3 = 1}. The outputs then
correspond to the data programmed into the selected words, When the chip is dis-
abied, all the outputs will be in a high impedance [floating} state.

OUTPUT o
MULTIPLEXER BUFFER O o
| CUTPUT
: X O o
16,384 BIT | ;| MULTIPLEXER BUFFER | | > ™
1128 x 128) LI O 1T 4 ;
MEMORY CELLS Onomaorn T .
ARRAY — '
; OUTPUT 0
i | muLTIPLEXER BUFFER || O
ITITIT 1
[+ OuUTPUT
i | muLTteLexer BUFFER | | O og
WORD DECODER
CE*
ADDRESS CHIF
ADDRESS BUFFER BUFFER ENABLE
Ag Aybg A3ALASAE A7 Ag Ap M0 CEjCe2 CE3
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uPB408/429

It is imperative that this specification be rigorously observed in order to correctly PROGRAMMING
program the uPB409 and uPB429, NEC will not accept responsibility for any device  QpECIF ICATION
found to be defective if it was not programmed according to this specification. '

CHARACTERISTIC LIMIT UNIT NOTES

Ambient Temperature 25+E ‘c
Programming Pulse
Amplitude 206Gt 5% mA
Clamp Voltage 28+ 0% - 2% v
Ramp Rate {Both in Rite and In Fall} | 70 MAX Vius
Pulse Width 75 i B% i 16Y point/ 1804 load
Duty Cycle 0% MIN
Senge Currant
Ampiltude 20: Q5 mA
Clamp Yoltage 2B+ 0% - 2% v
Ramp Rate TOMAX Vi 15V point/15051 load
Senga Current Interruption beface
and afier sddress change 1O MIN pe
Programming Vg 5.0 + 5% - 0% v
Max|mum Sense:!.\{?ltage' 7.0t04 v
for programmed ‘"1
Delay from trailing edge of programming 0.7 MIN s

pulse before sensing output voltage

“A bit 4 judged to be programmed when two succassiva senge regdings 70 us: apart with no
intervening programming pulse pass the llmit, When this condition has been mat, four addi-
tlgnal pulses are applied, then the sense current [ tarminated,

ALDITIOMAL PULSE TRAIN
pusliishaornniilis 2w cLAw TYPICAL QUTPUT
— - 200 mA PROGHA AM PULSE VOLTAGE WAVEFORM
——e - 100 mA FOINT
. 20 mA SENSING [BEFORE PROGRAMMING]
==~ 7.0v REF
*+ 20 ma LAFTER PROGI
T GND
16w
1040
0.7 g MIN L

OUTPUT wOLTAGE SENSING

APPROVED PERSONALITY PROGRAMMING
MANUFACTURER MODEL NO. MODULE SOCKET ADAPTORS EQUIPMENT
Daia 11D B, 7,917 18 2181655 F15-1628-2
Issaguat, WA
Minato Electronics 1802 HPEAXX 5A-24-/B429
Tokyo, Japan
Takeda Riken TR-423 B PZ 3234 WZ3256-123
Tokyo, Japan
Toyo Data PECKER-Q UN-711F AD-7118
Tokyo, Japan

100



uPB409/429

PACKAGE QUTLINE
uPB40OC/429C

{Plastic)
ITEM MILLIMETERS INCHER
A 23 wa 13 Max
P T R I A
[3 B [
© 0Dt 0.02 - 0004
E 77 11
2 T T des T T T
G 154wy B RN
|~ LT Q02 MiN
T £.32 MAK 205 Wax
El 57T MAX B 276 bl X
® =N qe
L 132 243
0.0 st
" LEL R D s

#PB409D/429D -..____. ,‘ _ . j F;q

{Cardipl
17ER MILLHAETEAY HCHER
A FLE MAY 1,32 WX
B .08 o.n
t 284 a1
° 043 9008
13 AT 11
F T i N
[ Zh4 MIN | aawin
H 05 HIN T aoimmiN
I A58 MAY U181 MAX
7Y T samx [ ezman ]
L3 15.24 0.8
L 38 a5
N W 1 S WL
408/420D5-1-82/AEVI-CAT
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PB450
%ﬁlcectmnics US.A.inc. l%&ﬂﬂ[@lﬁ]{ﬂlﬁ]ﬁ?

Microcomputer Division

9216 BIT FIELD PROGRAMMABLE LOGIC ARRAY

DESCRIPTION  The yPB450 is a bipolar, 9, 218-bit field programmable logic array. |1 includes 24
input and 16 cutput lines, 72 product terms, input 2-bit decoders, and 16-bit feedback
registers. This provides an extremely versatile organization. Interconnection of internal
AMD-OR arrays is performed electrically by the proven, avalanche induced migration
methad which is widely used in NEC Bipolar PROM technology.

FEATURES 24 Input Terminals

16 Output Terminals with Latches

72 Product Terms

16 Feedback Loops with J-K Flip Flops

20 2704 Input Decoders

80 x 72 AND-Array Elements

72 x 48 OR-Array Elements

Scan Path {Shift Aegister Mode) Capability of J-K Flip Flops

TTL Compatibla

Single +5V Supply

48 Pin Ceramic Dual-In-Line Package

" & % & & » B 4 8 N

———
PIN CONFIGURATION P = I 28 1 123 PIN NAMES
ho O 2 a7 [ 122 In~1 Input
g o 3 26 121 {;] Hg&
ig o 2 457 120 0 15 Outputs
I o s 4B g ADE Mode Cantrol
s ] 8 gz g o7 Shift Register
5 O] 7 a2 3 17 Cutput (Moda 2}
Iy d 8 2113 e CE Output and Mode
I3 O ° 420 2 lis Cantro!
12 1o 391 g Ko Output Latch
1y O ssg ha Contral
lo Q12 ,pease 37 h2 -
ano d 13 368 vee CK1 Efgcdkaat:k Register
ADE ] 14 353 QoT -
oo o5 3af0 og RESET ;e:&:taack Register
07 C]1s 33 Og
0 O17 32 9y Voo Power Supply
a] 1+5V)
3 s 313 01y
a3 [ 19 300 012 GND Ground
05 []20 20 043
O Q21 283 094
07 [] 22 27 Oy5
CE [ 23 26 1 RESET
CKo ] 24 26 3 oK,y

45005-1-82-CAT
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NEC

NEC Electronics US.A. Inc.

Microcomputer Division

DESCRIPTION

FEATURES

PIN CONFIGURATION

uPD2716
uPD2716-2

16,384 (2K X 8) BIT UV ERASABLE PROM

The uPD2716 is a 16,364 bit (2048 x B bit} Ultraviolet Erasahte and Electrically Pro-
grammable Read-Only Memory (EPROME. It operates from a single 45 volt supply,
making it jdeal for microprocessar applications. |t offers a standby mode with an
atrendant 78% savings in power consumption, and is compatible with the uPD2316E as
a ROM. This allows for economical change-over to a masked ROM for production

quantities, where desired.

The uPD2716 features fast, simple one pulse programming controlled by TTL level
signals. Total programming time for all 16,384 bits is only 100 seconds,

UItr_ai jolet Erasable and Electrically Programmahle

Access Time — 390 ns Max

Single Location Programming
Programmable with Single Pulse

Input/Qutput TTL Compatible for Reading and Pragramming

Pin Compatible to #tPD2316E, uPD446 and pPD4018&.

Single +5V Power Supply
24 Pin Ceramic DIP
Three-State Outputs

L ]
L ]
»
»
» Low Power Dissipation Standby Mode
-
]
L ]
L ]
L ]

ar ] = 2a[Qvee #5V)
AgC] 2 23 [ ag
agC] 3 22 [)Ag
g2 21 vep
azl]s 20 [] BE
a0 wrp 183 A
agr a6 e[ cEirem
agl] B 1700y
itk 16 [ 0g
oo lagos
oz CIn 14 [ 04

iov) GNDEIZ 1303

TABLE 1. MODE SELECTION

PIN NAMES

Addrassas

_%g“w

Dutput Enable

0*0?

Data Qutputs

{PGM

Chip Enable/Program

PINS
MODE ZE/PGM OF ¥ppl Voe | OUTPUTS
Pead Vip ViL +E | 5 CouT
Standby Wiy Don't Care 5| +B High Z
Progrem Pulsad Vi to Vi Vi +25 | +5 Dy
Pragram Varity ViL ' VL +25 | +6 OouT
Frogram Inhibit VL YN +25 | +5 High Z

VW and VL ars TTL high lavel {°17) and TTL low level

(0| respectively.
Rev/1
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uPD2716

YCC O

DATA QUTPUTS
Op-07
GND O—— L ]

L

Vpp Q-

__ OE —={ OUTPUT ENABLE
CElpGM ———onf CHIP ENABLE AND OUTPUT BUFFERS
.
— M . Y-GATING
= DECODER -
Agdio
ADDRESS ¢ -
INPUTS fov—— ¥ M 18,384 BIT
—— DECODER . CELL MATRIX
—— i .
q L ]
Operating TEMPErature. . . . ..o ov ittt en e et e -10°¢ 10 +80°C
Storage TOMPErAIUIE . . . . o v et e e e it e o -85°C 10 +125°C
OUIPUTVOITEOE . . . . . . it e e e s ~0.3 to +6 Volts
IPUTLVOIAE . . . . o . o e e e -0.3 to +6 Volts
Supply Voltage Ve . . oL o e -0.3 to +6 Volts
Supply Voltage Wpp. . o v o v o e i e -0.3 to +26.5 Volts
Tg=25°C

*COMMENT: Stress above those listed under “Absolyte Maximum Ratings™ may cause permanent
damage to the device, This is a stress rating only and functional eparation of the device at these ar
any othar conditions above thoge indlcatad in the operationsl sections of this specification is not
implied. Exposurs ta ahsolute maximum rating conditions for extended perlods may affect davics
reliability .

Ta=25°C; f= 1 MHz

LIMITS YEST
PARAMETER SYMBOL | MIN | TYP § MAX | UNIT ] CONDITIONS

Input Capacitance CiN 4 6 pF ViN=0V

Output Capacitance | CoUT 12 pF VouTt =0V

READ MODE AND STANDBY MODE
T = 0°C ~ ¥0°C; Voo @ = +5v = 5% Vpp @@ = Vee & 0LBY @)

LIMITS
PARAMETER FYMBDL | MIN. | TYP. | MAX. UNIT TERT CONDATIONS
Outpul Hiph Volisge Vou 24 v Iy = =00 pA
Cuiput Low Volisge VoL QAL v oy - 2.1 mA
Input High Voliegs Vi 0 Ve ¥ v
Inguit Low Voltage ViL 0.1 o8 v
Cuput Lushisge Curient o W ua | voyy=sasv
nput Laskage Currant e 10 A Vi = B28Y
Vpp Curram Ippy B mA, Vpp = BOEV
L = E - W, ndcy Mode
K I e R RN R e

Notes: @ Ve vust be spplied simultaneously or before Vpp and removed after Vpp,

VPP mey be connected directly 10 Vg 1+5V] 8t read mode and standby meda.
cC
Tha supply current would then ba the sum of Ippy and ige Hlcc or Icczt

@ The wisranca of 0.6 atlows the use of a driver clrcuit for switching the Vpp
supply pin from +2BV to +5Y.

106

BLOCK DIAGRAM

ABSOLUTE MAXIMUM
RATINGS™

CAPACITANCE

DC CHARACTERISTICS



uPD2716

PROGRAM, PROGRAM VERIFY AND PROGRAM INHIBIT MODE

DC CHARACTERISTICS [ oo, s, vee @ =+5v + 5% vpp D@ = 428v 4 (v

{CONT.}
LIMIT:
PARAMETER symBoL | min | TYR | max. uNIT TEST CONDITIONS
Input High Vallags Vin 20 Ve +1 v
Input Lo Voltage Vi -0 o8 v
Input Leakage Cusrent LI'TR 10 oA Wiy = 525045V
Propram Verlly
Vpp Currem o1 s mA | TReeaM - vy Program |aikit
Ippz ao ma | TEPGM = vy Prograr Made
Voo Current ioe 100 mA
AC CHARACTERISTICS READ MODE AND STANDBY MODE
T, =0°C 10 470°C: Ve D m 45v 1+ 6% vpp D@ - v s 06v @
LIMITS TEST
PARAMETER SYMBOL | MIN | TYP 1 MAX | UNIT CONDITIONS
Address to Cutput Delay tAGE ® ns CEIPGM = GE = v
CE/PGM to Qutput Delay toE 15 ns OF = viL
Qutput Enable 1 IPGM =
1 Cutput Delay -'0E » ne CE M i
Gutput Enable High t o 100 CE/PGM =V
1o Output Fioat DF n ¢ L
Address to Output Hold 1oH o ns | CE/PGM = OE = Vi

Tast Conditions

Qutput Load: 1 TYL gate and C_ = 100 pF Timing Measuremeni Aeference Level:
Input Rise and Fall Times: 20 ns Inputs: 1.0V and 2.0V

Input Pulse Levels: G.8 (o 2.2V Qutputs: 0.BY and 2.0V

PROGRAM, PROGRAM VERIFY AND PROGRAM INHIBIT MODE
Ty = 2576 1 5°C; Vg D= 48V ¢ 5%; Vop D@ = 425y & 1v

LIMITS TEST
PARAMETER SYMBOL | MIN] Ty maX | UNITS | CONDITIONS
Address Sep Time A5 2 HE
OF Setup Time tOES 2 Hs
Data Setup Time ns 2 13
Address Hold Time AR 2 e
_EE'HOM Time tOEH 2 fiH]
Data Hold Time 1DH 2 HE
Cutput Enable to Output Flost Delay | 1pF 1] 120 ns CE/PGM = V|
Output Enable 10 Cuiput Delay t0E 120 ns CE/PGM = v
Program Pulse Width 1P 45 | 60 55 ms
Program Pulse Rise Time 1PRT L1 ns
Program Putse Fail Time YET 5 "
Test Conditions:
Input Pulse Leveis . ... ... ... 0.8V to 2.2  Cutput Timing Reference Level . .0.BV and 2V

Input Timing Reteranca Level. . . .. W and 2V
Notex: (D Voo munt be spiied simultansguily or Detore Vpp and rémawed sfter Vpp.

@ Vpp may ba connatted dirsctly to Voo HEVI a1 rded mode sod standby mods,
The wupply current would than be the sum of lppq and Icc llggT or lgozh

@ Tha rolerance of 0L6Y allows the uie of & driver chrcuit lor witching the Vpp
fupply pin from +25Y @ +BY,

@ During pregramming, program inhikit, png progrem werify. & manlmum of +36Y
should be appled Fo tha VPP pin. Duarshoot woltages ta b genaraled by 1he Ypp
powar SUpplY thould ba limited to lasg thin +26Y.

{B) nFDZF18 450 1
ePD2T10-2 390 na
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READ MODE
[] ' 1
" TIMING WAVEFQRMS
Ap10 X ADDRESSES VALID 0
—
TE/PGM /—
1CE————nal
O 1
1 0E —
1ACC ({OF —nd
)] y
00.7 //// VALID QUTPUT  ——
HIGH IMPEDANCE  \ A%\ s: HIEH IMPEDANCE
PROGRAM MODE
PROGRAM PROGRAM YERIFY  —md
Agg L ACDAESS M ADURESS N+m
2
p—TAS f——taH——
3 . vaLiD INPUT L VALID e VALID INPUT
o7 ADDRESSN = 2 Y SSTEUT =\ ADORESSN+m
GDF——| . 10E L_ b 1DF
OE
] D+
Pw --—l
_ 1OES—e= Z — 1GEH /
CEPGM . d
PRT— I—- ==—1PFT

Notms: (1) OE may be dalayed up to tACC—TOE after the falling edge of CE/PGM for read
mode without impect on ta o

@ toF is spacified from OE or EE.FPGM, whichevar occurs first.
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FUNCTIONAL The uPD2718 operates from a single +5Y power supply and, aceordingly, is ideal
DESCRIPTION for use with +6Y microprocessors such as uP08085 and uPDB0AB/B748.

OPERATION

READ MODE

STANDBY MODE

PROGRAMMING
MODE

Pragramming of the xuPD27 16 is achieved with a single 50 ms TTL pulse. Total pro-
gramming time for all 16,384 bits is only 100 sec. Due to the simplicity of the pro-
gramming requirements, devices on boards and in systems may be programmed easily
and without any special programmar.

The xuPD27 16 features a standby mode which reduces the power dissipation from a
maximum active power dissipation of 52% mW to a maximum standby power dissipa-
tion of 132 mW. This resulis in a 75% savings with no increase in access time.

Erasure of tha 4uPD2716 programmed data can be attained when exposed to light with
wavelengths shorter than approximatety 4,000 Angstroms {A}, It should be noted that
constant exposure to direct sunlight or room ievel fluorescent lighting could erase the
uPD2718. Consequently, if the uPD27 16 is to be exposad to thase types of lighting
canditions for long periods of time, the PD2716 window shouwld be masked to
pravent unintentional erasure.

The recommanded erasure procedure fog' the uPD2716 is exposure ta ultraviolet light
with wavelengths of 2,537 Angstroms (A). The integrated dose {i.e., UV intensity x
axposure tima} for erasure should be not less than 15 W-sae/em2. The erasure time is
approximately 16 to 20 minutes using an ultraviolet famp of 12,000 pW/em2 power
rating.

During erasure, the uPD2716 should be placed within 1 inch of the lamp tubes. H the
lamps have filters on the tubas, the filters should be removed before erasure.

The five operation modes of the xPD2716 are listed in Table 1, The power supplies
raquired are a +6Y Vo and a Vpp. The Vpp power supply should be at +25V during
programming, praogram verification and program inhibit, and it should be at +5V
dufing read and standby. CE/PGM, DE and Vpp select the operation mode as shown in
Table 1.

when SB/PGM and OF are at low {0} lavel with Vpp at +5V, the READ MODE is
set and the data is available at the outputs after tog from the falling edge of OF and
tace after setting the address.

The uPD2716 is placed in the standby moda with the application of a high (1} level
TTL signa to the CE/PGM and a Vpp of 48V, In this mode, the outputs are in a
high impedance state, independent of the OE input. The active powsr dissipation is
reduced by 75% from 5256 mW to 132 mW.

Programming of the yPD2716 is commenced by erasing atl data and consaquently
having all hits in the high (1) fevel state. Data is then entared by programming a low
{0) level TTL signal into the chogen hit location.

The uPD2716 is placed in the programming maode by applying a high {1) tevel TTL
signal to the OF with Vpp at +25V, The data to be programmed is applied 1o the
output pins B bits in paraltel at TTL levels.

Any location can be programmed at any time, either individuatly, sequentially or
at random.

When multiple 4PD27 165 ave connected in parallel, except for CE/PGM, individual
MPD2716s can be programmed by applying a high (1] tevel TTL putse to the CE/PGM
input of the desired uPD2716 to be programmed.

Programming of multiple uPD2718s in parallel with the same data is easily accom-
plishad. All the alike inputs are tied together and are programmed by applying a
high {1} Jevel TTL pulse to the CE/PGM inputs.
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Programming of multiple uPD2718s in parallel with different data is rendered more PROGRAMMING
easily by the program inhibit mode. Except for TE/PGM, all alike inputs lincluding OE) INHIBIT MODE
of the parallel uPD27 165 may be common. Programming is accomplished by applying

a TTL level program pulse to the uPD27 16 CE/PGM input with Vpp at +26V, A tow

level applied to the CE/PGM of the other #PD2716 will inhibit it from keing

programmed.

A verify should be performed on the programmed bits to determine that the data was

correctly programmed on all bits of the uPD2716. The program verify can be per-

formed with Vipp at +25V and CE/PGM and QE at fow (O} levels.
The data outputs of two or mare uPD2716s may be wire-ored together to the same

data bus. In order to prevent bus contention problems between devices, al! but the
selected uPD27 185 should be deselected by raising the OF input to a TYL high.

Window Label

PACKAGE QUTLINE
uPD2716D (CERDIP)

Item Millimeters inches
A 32,5 MAX. 1.32 MAX.
2] 278 1.4
[ 2.54 0.1
o 0.46 - ¢.10 0.014 - 0004
E 27.84 114
F 13 0.05
a 2 54 WIN. 0,1 MIN.
H 0.5 MIN. 0.020
_____ 1. 5.0 MAX. 0.20
J 5.5 MAN. 0.246
K 15.24 0.60
L 14.68 058
M 0.25 - 4.05 ¢.010 - 0.002

An amber-cglorad window label is provided unattached for the convenience of the
user. The window label filters uitra-vialet light frequencies, thus praventing accidantal

grasuta or long-term degradaticn caused by ambient light or sunlight.

2716D5-12-81-CAT

PROGRAM VERIFY MODE

QUTPUT DESELECTION



uPD2732
NEC uPD2732-4

ulcErE:EEutnr DI!I'III!?BSII U.S-A Inc. 32,768 (4K x 8) BIT
UV ERASABLE PROM
Description Block Diagram
The uPD2732 is a 32,768-hit (4096 x 8 bit} Ultraviolet Eras- Ve O D-t-o?gm
able and Electrically Programmable Read-Only Memory .
{EPROM). It operates from a singfe + 5V supply, making it aHoo
|da:tl, Ifar mrcrc;processor applicatlons. It features an output I T T T T r T r
enable control and offers a standby mode with an attendart
80% savings in power consumption. m;;:: coib Envbeand o
T . Program Logie Output Bultara
A distinctive feature of the uPD2732 is a separate output
cantrol, output enable from the chip enable control —= Y -
(CE). The DE control eliminates bus contentlon in multiple- — Decoder ‘. Y-Gating
bus microprocessor systems. The uPD2732 features fast, noh P
simple one-pulse programming controlled by TTL-level addrassd ] .
signals. Total programming time for all 32,768 bits is only [T p— .
210 seconds. 2] Decocwr : et
Features ju— .
O Ultraviclet erasabte and electrically prograrmmable =
| gicclesls tin|19—390 ns max
P ot T o Absotute Maximum Ratings" {T, = 25°C)
] Low power dissipation: 150 mA max active current, Operating Temperature ............... -16°Cto +80°C
30 mA max standby cusrent Storage Temperature  ............... —65"C to + 125°C
[ Input/Output TTL-compatible for reading and OutputVoltage ...........ccovevnans -0.3to +6 Volts
programming tnputVoltage ..................... ... -0.3t0 +6 Volts
1 Single + 5V power supply SupplyVoHtage Ve ... ... vvi o -0.3t0+6 Volts
O 24-pin ceramic DIP Supply Voltage Ve ... ... 0oLl —0310+26.5 Volts
[} Three-state outputs *COMMENT: Exposing the device to stresses above those

listed in Absolute Maximum Ratings could cause perma-

Pin Gonfiguration nent damage. The device is not meant to be operated

A Veod+ BV under conditions outside the mits described in the opera-
Al tional sactions of this specification. Exposure to absolute
::E maximum rating conditions for extended periods may affect
= P device reliability.
a0
Ag Capacitance
A T, = 25°C;1 = 1 MHz
g:E Limita
0.0 Paranister Yymbol Min Typ Max  Unit Tost Conditlons
1V GO l::::l;n a;l‘::ncs G & oF v ov
Pin Names Qe bt Cue 0 pF V. ov
“n“An Add. Dulput Capacliance Cour 12 pF Voo - OV
° . __..__.__ OutputEnable
0,0, ' T T T T T T BataQuiputs D@ Characteristics
TE Chip Enable Read Mode and Standby Mode
- T,=0C-—TOC; ¥, .= +5V + 5%
Limits
—_— —_— Parametar Hymbol Min. Yyp. Maw, Undt Tast Conditions
PINS cE OEVe: vr,c QUTPUTS Output High Vollage L/ 2.4 Vo by — 40D A
MODE Outp Low Voitage Yor 045V Iy - Z.1mA
Read ' Vu +5 Deur Inpul High Yoltage [ 2.0 Vo b1 ¥ o
Standby Vi Don'tCare +5 HighZ Input Low Vollage V. -0.1 0.8 v
Program V. Vee +5 Dy Quiput Laakage Current &, 0 LA ¥, - 525V
Program Verlfy Vi Vi +5 Dour input axcept DEV,,. )y, 10 xA W, 525V
Program Inhibit Vi Ve +5 HighZ ‘é;':"r:r?f BEN.. e 0 ; v:s 25v ’
Tabla 1 - Mode Selection Yoo Standby . 15 30 mA CE V., 08V v:
Current 3 citve loar a5 150 mA DEW,. - CE ¥,
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DC Charactevistics (Cont.)
Program, Program Verlfy and Program Inhibit Mode

T,=28:8C Vo= +5V 5%V, = +28V =1V

Umlix
Paramstar Symbol Min. Trp. Max. Unit Tewst Conditlons
Input High Voitage Vi 2.0 Vo +1 ¥
Input Low Volings Yo o1 (X v
Input Leakags Current L 10 pA V=V, orv,
Culput High Volteps Vo 2.4 Yo = 400 A
Dutpul Low Yoltage v 045 V¥ Iy -21mA
V. Current I M 150 mA
¥, Current [ 40 mhk CE-V, 0EV.
AC Characteristics
Read Mode and Standby Mode
T, =0°Cto +70°C; ¥ = +5V + 5%
Limliis
Farameler fymbal Mn Typ Max Unlt Teat Conditions
Addresn to Quiput Dalsy 1, © ne EE=TEM, =V,
“TEE to Quipin Doy [ @ e OE-v,
3";':‘::‘“;:::’ 1 120 e TE=V.
m:‘:;z";r;:l"'” 1o [ W0 e =W,
Address to QulpuiHold &, [ m  EE-BE-¥,

Kote: O PDA732 {450 ne max)
WPD2732-4 (380 nB max)

Test Condltlons —

Output Load: 1 TTL gate and C, = 100 pF
Inpul Rize and Fall Times: 20 na

Input Pulse Levels: 0.8 to 2.2V

Timing Measurement Raterence Level:
Inputs: 1.0V and 2.0¥

Qutputs: 0.8V and 2,0V

Program, Program Verlfy and Program Inhibit Mode
T.=208°C = 5°C3 VW = + BV = 8% Wir — +28V 1V
Limits

Padametor ¥ymbhol Min Tye Max Unlis Tost Condiions
Address Setup Time b 2 nd
ﬁ SHup Fime . 7 -4 i
Data Selup Time bga H ne
Addraas Hold Time [ " [] e
TE Hold Tims [ z sk
Data Hald Time tan z sE
g::::ul;.sl:;mmompm te 0 120 e )
Dats Valid fram CE [ 1 a8 GEV, DBE-¥,
Progfam Puise Whilth Yy 46 50 5 me
Progtam Pulse RAles
Time onr 50 n
¥or Recovary Time Ton 2 s

Tost Conditions —

inpul Pulse Levels = 0.8V to 2.2V

Input Timing Reference Lavel = 1.0V and 2.0V
Output Timing Reference Level = 0.6V and 2V

Function

The PD2732 operates from a single + 5V power supply,
making it ideal for microprecessor applications.
Programming of the uPD2732 is achieved with a single

50 ms TTL pulse. Total programming time for all 32,768 bits
is only 210 sec. Dug to the simplicity of the programming
requirements, davices on boards and in systems may be
easily programmed without any special programmer.

The pPD2732 teatures a standby mode which reduces the
power dissipation from a maximum active power dissipa-
tion of 788 mW to a maximum standby power dissipation of
158 mW. This resufts in an 80% savings with no increasain
access time.

12

Erasure of the nPD2732 programmed data canbe
attained when exposed to light with wavelengths shorter
than approximately 4,000 Angstroms (A). It should be
noted that constant exposure to direct sunlight or room

levsl flucrescent lighting could erasa the ¢ PD2732. Con-

sequently, if the uPD2732 is to be exposed 10 these types
of lighting conditions for long periods of time, its window
stiould be maskead to prevent unintentional arasure.

The recommended erasure procedure for the wPD2732
is exposure to ultraviolet light with wavelengths of 2,537
Angstroms (A). The integrated dose (i.e., UV intensity x
exposure time) for erasure should be not less than

15 W-sec/cm?. The erasure time is approximately 15 to 20
minutes using an ultraviolet lamp of 12,000 uW/cm?
power rating.

During erasurg, the uPD2732 should be placed within
1inch of the lamp tubes. If the lamps have filters on the
tubes, the filters should be removed before erasure.

CGiperation :
The five operation modes of the uPD2732 are listed in
Table 1. In READ mode, the only power supply required is a

+ 5V supply. During pregramming, all inputs are TTL levels
except for ' Which is pulsed from TTL level to 25V.

Read Mode

When CE and OE/V,.. are at Yow (0) level, AEAD is set and
data is available at the cutputs after t, from the talling
edge of OE and 1, after setting the addrass.

&tandby Mode

The pPD2732 is placed in standby mode with the applica-
tion of a high (1) level TTL signal to the CE input, In this
mode, the utpuis are in a high impedance state, indepen-
dent of the e input. The active power dissipation is
reduced by 80% from 788 mW to 158 mW.
HFrogramming

Programming begins with erasing all data and conse-
quently having all bits in the high (1) level state. Data is
then sntered by programming a low (0) level TTL signal
into the chosen bit location.

The uPD2732 is placed in programming mode by applying
a high (1) level TTL signal 1o the TE and with TE/V,., at

-+ 25V, The data to be programmed is applied to the output
pins in 8-bit parallel form at TTL levels.

Any lgcation can be programmed at any time, either indi-
vidually, sequentially or at random.

When multipie uPD2732s are connected in parallel, except
for CE, individual nPD27325 can be programmed by apply-
ing a low (0} level TTL pulse to the CE input of the desired
uPD2732 to be programmed.

Programming of multiple . PD2732s in parallel with the
same data is easily accomplished. All the like inputs are
lied together and programmed by applying alow (0) level

TTL pulse to the CE inputs.

Pragramming Inhibit Mode

Programming multiple xPD2732s in parallel with different
datais easier with the prcoj%ram inhibit mode. Except for CE,
all like inputs (including OE) of the parallel £PD2732s may
be comman. Programming is accorg%lished by applying
the TTL-level program pulse to the CE input with OE/Ve:
at +25Y. A high {1) level applied to the CE of the other
wPD2732 will inhibit it from being programmed.



Timing Waveforms

Resad Moda

«PD2732

i
Ay j( Addresase Valld

— tyy————

L

e
[C]

j—
g

Y4757
a,, Highimpedancs Y\ AN NNY

Valkd Gutput

5

e}

Ay

Notes: @ OE may be delayed up to tuge —tor after the falling edge of CE for read mode without impact on tyg..
@ 1, is specified from OF or CE, whichever occurs first,

Program Mods ©
\- .- ~—— - Program —————=| - Program Yerify -— J
!
|!
Agy Addraga N .
A
.ﬁ
vnlid Input valid Oulput |y
Qo Addrens N Addraes N
[ tos —n]  —towe — o It tor
M= Lan
u—tﬂfll
tim
CE t ! . i
'S \—_.-w.._.—g

Note: ® 0.1xF capacitor must be connected between OE/V.. and ground to suppress spurious voltage transients

which may damage the device.
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Frogram Verily Mode

A verify should be performed on the programmed bits to
determine that the data was correctly programmed. The
program verify can be performed with CE and OE/V, at
low (0} levels.

Output Deselect

The data outputs of two or more nPD2732s may be wire-
ORed together to the same data bus. In order to prevent
bus contention problems between devices, all but the
selected 1 PD2732s should be deselected by raising the
OEMN,: input to a TTL high.

Window Label

An amber-colored window iabel is provided unattached
for the convenience of the user. The window label
filters ultra-violet light frequencies, thus preventing
accidental erasure or long-term degradation caused by
ambient light or sunlight.

114

Package Qutline
#PD2732 D (Cerdip)

0

b.E4R

I_IL]L.ILIUUL-ILIL.II._.II_]EI
1

- 15

liem Millimeptors Inchas
A 33.5 MAX. 1.32 MAX.
B .78 11
c 2.54 01
1] 0.46 - 0.10 0.018 + 0.004
E 27.04 1.10
F 13 0.05
G 2.54 MIN. 0.1 MIK,
H 0.5 MIN. 0.020
1 5.0 MAX. 0.20
J 5.5 MAX. 0216
K 15.24 0.B0
L 14.65 0.56
M 0.25 + 0.05 0.010 + 0.002

2732D5-1-B2-CAT-TRIUM



NEC
NEC Electronics US.A. Inc.

Microcomputer Division

Description

The uPD27324 is a 32,768-bit {4098 x 8 bit) Ultraviolet
Erasable and Electrically Pragrammable Read-Oniy Mem-
ory (EPROM). It operates from a single + 5V supply, mak-
ing it ideal for microprocessor applications. It features an
output snable control and offers a standby mode with an
attendant 75% savings in power consumption.

A distinctive feature of the wPLX2732A is a separate output
control, output enable (6?) from the chip enable control
(CE). The DE control eliminates bus contention in multiple-
bus microprocessor systems. The yPD2732A features fast,
simple ohe-pulse programming controlled by TTL-evel
signals. Total programmlng time for all 32,768 bits is only
210 seconds.

Features

O Uitraviolet erasable and electrically programmable

O Access time — 2580 ns max

O Single iocation programming

[0 Programmable with single pulse

O Low power dissipation: 15¢ mA max active current,

35 mA max standby current

O Input/Qutput TTL-compatible for reading and
programming

O Singla +5V power supply

] 24-pin ceramic DIP

O Three-state outputs

Pin Configuration

[OV.{+5V)
2314,
20,

R

_ uPD2732A
- 32,768 (4K x 8} BIT
T UV ERASABLE PROM

Block Diagram
Data DUl
Ve 00— o.-o:“m
—_——
TENVyy ——n Enable
— | ChipEnablsana -
TE Pn&rlm Logic - Oulput Butters
—
—_—1 Y .
—_— Dacoder . Y-Gating
—_—l -
Aphy | —] .
Addrmssd . -
Inpirta | — ) M
— X . 32, BT
i Decnilar - Coll Matrle
—e|
—_— .

Absolute Maximum Ratings* (T, = 25°C)

Operating Temperature -10°Cto +80°C
Starage Temperature -65°Cto +125°C

QutputVoltage ... .. ........ ... ...... ~0310 + 6V
InputVoltage ........................ ~-D.3to + 6V
Supply Voltage Ve ... ... ..t -0310 + 6Y
SupplyVoltage Vee ... ... ... ... -031t0 + 22V

*COMMENT: Exposing the device o stresses above those
listed in Absolute Maximum Ratings could cause perma-
nent damage. The device is not meant to be operated
under conditions outside the limits described in the opera-
tional sections of this specification. Exposure to absolute
maximum rating conditions for extended periods may affect
device reliability.

Capacitance
T.=25C; 1= 1 MMz

[+8 [a,
o o, Limits
<, 0. Parameter Symbol Min Typ Man  Unit Tas1 Coniitions
V) GND da. Input Capacitances
Ext:opt l':!%%.. Cun: 9 oF Vi = 0¥
SEN,, Ingut
Pin Names Capacitanch Cus 20 pF Vo= OV
AgA,, Addr Oulput Capacitence Coir 12 pF Vo = DV
OE Output Enable
0,0, Data O DC Characteristics
TE Chin E — e Read Mode and Standby Mode
PEnakle 3 _ e~ TOPC; W, = +BY = 5%
Limits
—_— —_— Paramatar Symbol Min Typ Mex UnH Teat Conditlons
PINS CE QE/ Vo Voo OUTPUTS Ouipal High Valtags “ ) v T 400,A
MODE Tutput Low Volisgs Voo DA ¥ I - 2.tmA
Fead L 'N +5 [ S Input High Vohage Vo 2.0 Vot ¥
Standby L DontCere +5 HighZ Input Low Yoltage v, ~tn1 0.8 [
Program V. Yor +5 Dhy Quiput Lenkags Current |, W aA V- 525V
Program Yarlfy V. Vo +5 Dour Input SKCBREOEV: o 0N A ¥,=SasV
Lenka
Program Inhibit V.. hicd +5 High 2 Cutrent BEM.. I 10 WA VM- 828V
Table T - Moda Selection Voo Standby [ 3  mA CE= Y., OEWu= ¥,
) Curton y Chve [ 750 mA  OEV, - CE- ¥,

115




uPD2732A

OC Characteristics {Cont.)
Program, Program Verity and Program Inhibit Mode
Ta= 29 + B°C, Voo = +5V + 5%, Vpp = +21V 1+ 0.8V

Limlen
Parameter Symbal Min Typ Max Unlt TestCondillans
Inpul High Yoltege Y. 2 Vo+1 ¥
pui Low Vollape Vo -0.1 o3 ¥
Input Lanksge Caram L, W pA Vy=V.or¥,
Guiput High Volinge Vo 4 ¥ = A0 pA
Dulpul Low Voltage L 045 vy =21mA
¥ Currant | - a8 180 mA
V., Current Ion W mA CE=Y,0Fa¥,.
AG Characteristics
Raad Mode and Standby Mode
T, =G to +TO'C Voo = + BV + 9%
Limite
Paramaisr Symbot Min Typ Max Unit Test Condilions
Agdress to Ouiput Deley U, 760 ns CE - OBVer = ¥,
'CE 10 Quiput Duley Loy 250 ns DE=Y¥,
mut;::;:::\r Lo 0 100 s TE=V,
CupmEmbistgn 2 W o TE-v.
Address to Quiput Hold Ly [ ns CE-TE=V,
Test Conditions —

Qutiput Load: 1 TTL gate and C, = 104 pF
Input Rise and Fall Times: 20 ns

input Pulges Levals: 0.6 10 2.2V

Timing Measurement Reference Level:
Inputs: 1.0V and 2.0V

Outputs: 0.8V and 2.0¥

Program, Program Verlly and Program Inhiblt Mode
T, = 25°C + &°C, Voo = +8V 5 5% Ve = + 21V + 0.5V
Limita

Paramataer Aymbsl Min Typ Mex Unit Tesi Conditions
Address Setup Time 1 2 wa
_E Swiup Tima | P 2 i1 ]
Data Setup Tima 1oy 2 il
Addrass Hold Time Tan o u
"B Hold Time [ 2 ok
Dratw Holtl Time Yo 2 wu
g::ptul;::;blno Dutput - 0 1% ns
Onta Valid trom CE Tor s xw BE-V,.0C-V,
Program Pulye Width | 1 5 50 35 ma
Pragram Pulss Riss
Timae L Lo ne
¥.x Ancovary Fime tn 2 na
Test Conditions —

Input Pulsa Levels = 0.8V ta 2.2V

Input Timing Reference Level = 1.0V and 2.0V

Output Timing Reference Level = 0.8V and 2V

Input Rise and Fall Times: 20 ns

Function

The «PD2732A operates from a single + 5V power supply,
making it ideal for microprocessor applications.
Programming of the nPD27324, is achieved with a single
50 ms TTL pulse. Total programming time for all 32,768 bits
is only 210 sec. Due to the simplicity of the programming
requirements, devices on boards and in systems may be
easily programmed without any special programmer.

The «PD2732A features a standhy mode which reduces the
power dissipation from a maximum active power dissipation
of 788 mW 10 a maximum standby power dissipation of
184 mW. This results in a 75% savings with no increase in
access time.

Erasure of the nPD2732A programmed data can be
attained when exposed to light with wgvelengths shorter
than approximately 4,000 Angstroms (A). It should be noted
that constant exposure to direct sunlight ar room level
fluprescent lighting could erase the uPD2732A. Con-
sequsently, if the 4PD2732A is to be exposed to these types
of lighting conditions for long periods of time, its window
should be masked to prevent unintentional erasure.

The recommended erasure procedure for the uPD2732A is
exposure to pltraviolet light with wavelengths of 2,537
Angstroms (A). The integrated dose (j.8., UV intensity x
exposure time} for erasure should be not less than

15 W-secfem?. The erasure time is approximately 15 to 20
minutes using an ultraviolet lamp of 12,000 uWicm? power
rating.

During erasure, the uPD2732A should be placed within

t inch of the lamp tubes. If the lamps have filters on the
tubes, the filters should be removed before erasure.
Operation

The five operation modes of the uPD2732A are listed in
Table 1. In AEAD mode, the only power supply required is
a + 5V supply. During programming, all inputs are TTL
levels except for OE/Vge which is pulsed from TTL level to
21V,

Read Mode :
When CE and DE/V,. are at low (0) level, READ is set and
data is available at the outputs after g from the falling
edge of OE and t.. after setting the address.

Standby Mode

The uPD2732A is placed in standby mode with the appli-
cation of a high (1) level TTL signal to the CE input. In
this mode, the outpuis are in a high impedance state,
independent of the OE/V.; input. The active power
dissipation is reduced by 75% from 788 mW to 184 mW.

Programming

Programming begins with erasing all data and conse-
quently having all bits in the high (1) level state. Data is
then entered by programming a low (0} level TTL signal
inta the chosen bit location.

The uPD2732A is placed in programming mode by appiy-
ing a high {1) level TTL signal to the CE and with OE/Ve, at
+21V. The data to be programmed is applied to the output
pins in 8-bit parallel form at TTL levels.

Any location can be programmed atf any time, either indi-
vidually, sequeniially or at random,

When multiple 4PD2732As are connected in parallel, excepl
for CE, individuat ,PD2732As can be programmed by apply-
ing a low (0} level TTL pulse to the CE input of the desired
uPO2732A to be programmed.

Programming of multiple 4 PD2732As in parallel with the
same data is easily accomplished. All the like inputs are
tiad together and programmed by applying a low (D) level
TTL putse to the CE inputs.

Programming Inhibit Mode

Programming multiple tPD2732As in parallel with differant
data is easier with the program inhibit mode. Except for CE,
all like inputs (including OE) of the paraliel uPD2732As may
be common. Pragramming is accomplished by applying
the TTL-level program pulse to the CE input with OE/Vq. at
+21¥. A high {1) level applied to the CE of the other
uPD2732A wil! inhibit it from being programmed.
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uPD2732A

Program Verify Mode
A verify should be performed on the programmed bits to
determine that the data was correctly programmed. The

program verify can be performed with CE and OB/, at
low (0 levels,

Output Deselact

The data cutputs of two or more uPD2732As may be wire-
ORed together to the same data bus. In order to pravent
bus contention probiems batween devicas, all but the
selected 4PD2732As should be deselected by raising the
OEIV, input to a TTL high,

Window Label

An amber-colored window label is provided unattached for
the convenience of the user. The window !abael filtars uitra-
violst light frequencies, thus preventing accidental erasure
or long-term degradation caused by ambient light or
sunlight,
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Package Outline
uPD2T732AD (Cerdip)

0.84R

Item Millimsters
A 3.5 WAX 1.32 MAX
a 2.78 1.1
c P E ) a1
) 0.46 + 090 0,018 = 0,004
E 2784 1.10
F 1.3 . 2.08
a 264 MIN 0.1 MIN.
H 0.5 WIN 0.020
1 5.0MAX. 0.20
J 6.5 WAX Q.216
K 18.24 .60
L 14.66 0.5
M 0.2% = 0.0% 0.010 1 0.00%

2732ADS-1-82-CAT
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NEC Electronics US.A. Inc.

Microcomputer Division

Description

The uPD2764 is a 65,536-bit (8192 x 8 bit) Ultraviolst
Erasable and Electrically Programmable Read-Only
Mamory (EPROM). It operates from a singie + 5V sup-
ply, making it ideat for microprocessor applications. It
features an output enable control and offers a standby
mode with an attendant 67% savings in power con-
sumption.

A distinctive feature of the 4PD2764 is a separale out-
put control, output enable (OE) from the chip enable
control (ﬁﬁ). The OE control eliminates bus contention
in multiple-bus microprocessor systems. The uPD2764
features fast, simple one-pulse programming controlled
by TTi-evel signals. Total programrming time for all
65,536 bits is 420 seconds.

Features

Ultraviolet erasable and electrically programmabia

Access time—250 ns max

Single location programming

Programmabie with single pulse

Low power dissipation: 150 mA max active current,
50 mA max standby current

input/Output TTL-compatibile for reading and

programming

O Single 4 5V power supply

O 2B-pin ceramic DIP

[ Three-state outputs

Pin Configuration

o ooooo

«PD2764
65,536 (8K x 8) BIT
UV ERASABLE PROM

Block Dlagram
Dabw
N bey
P ———
Vg —ln Cutput Enahis
Chip Enable and
'gé"—“‘ Program Loglc Curtpar Butiers
—
— ¥ »
— Owcoder o Y-Gating
—_—
LI T ) — ] -
Addmes{ — .} -
LT — "
— X . 65,836 BIT
i Decoder - Call Matrix
—_—
—_— L]

Ahsolute Maximum Ratings* [T, = 25°C)

Operating Temperature ... ......... . ~10°Cto +80°C
Storage Temperature . ., ........... —-65°Cto +125°C
QutputVoltage ..... .................. -06to +6v
InputVoltage. . ....................... -06to +8vY
SupplyVoltage Vee, ... ... oo -0.61c +6V
SupplyVoltageVee. . ... ... ..o e -06t0 +22v

“COMMENT: Exposing the davice to stresses above those
listed in Absolute Maximum Ratings could cause perma-
nent damage. The device is not meant to be operated
under conditions outside the limits desciibed in the opera-
tional sections of this specification, Exposure to absolute
maximum rating conditions for extendad periods may affect
device reliability.

Capacitance
T.=25C; =1 MHz
Lienita
Parameter Symbal Min Typ Maz Unlt Tasi Condltions
Pin Names #npul Cepacilance . Cu é pF Y- 0¥
AgBio Add Dubp CepacHal Cour 12 pF Vo = OW
OE Qutput Enable
0,0y Data Outputs
CTE Chip Enable
a . D Characteristics
rogram Read Mode and Standby Mode
N.C. Ng Connect Ta = 0°C 1o 7O°C; ¥, o= +BV 1 8%
MODE SELECTIOM Limits :
PINE | TE | OF | PGM vPP vcc Outputs Parameter Symbol Min. Typ. Max. Unit Tosl Conditlons

MODE 20) |2z | 27 | () |(28) |e1199, 15vmy| RIS e B o 2 -l

Read Vi | Y ¥in | Yee | Voo DQUT. Tnput High Valtage - V. 70 VATV -

Standby Vin | X X Voo | ¥ High'Z Input Low Yoltage A ~0.1 0 v

Program Vio | X Vo | Ve | Voo D Ouipul Lankage Currant b, 10 uA Vo= 525V

Pragram ¥erlfy |V, |V Vin | Yep | Yoo Dout Input Leakage Curremt 10 ok ¥y -528V¥

Program Inhibit | V) | X X Vop | Yoo High Z V..  Gtandby e 5% mA CE- V..

Current o tive Lee: 150 mA OE- GE-V,

X can be elther ¥, or ¥,
Tabie 1 - Mode Selection
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LPD2764

DC Characteristics (Cont,)
Program, Program Verify snd Program inhlbit Mode
T,=25°C 1 8°C, Voo = 1BV 1 8%, Vpp = +21V 1 0.5V

Lirnhia
Faramsier Symhal m Unit Test GondHlons
nput High Yolinge WY 2.0 Vo +1 ¥
Input Lew Yolluge ¥, Al 0.8 ¥
Inpul Lenkags Current [ 10 wh V,=Y,orv,
Quiput High Wtage Vou 24 ¥ iy = -4D0uA
Duipul Low Yoitage ¥, 048 ¥ In-2imA
¥, Currant Ie 150 mA
Voo Current [ W mA CE=V,FoR-¥,
AC Characteristics
Raad Mode and Standby Modse
T,=0Cto+70°Ci V. = +5V = 5%
Limie
Paramater Symbol Min Typ Max UnR TestConditions
Addrassio OwiputDaley 1., 20 ne  CE-OF -V,
'CE to Oulput Detey e % nm  DE- ¥,
DOuiput Enabls —
1o Dutput Delay o i w0 ne GE-V,
&“of,':;s:':z:'mw tor ] w ns TE-W¥,
Addresw te Dutput Hold 1, 0 e TE-TE-w
Test Conditlons —

Qutput Load: 1 TTL gate and C_ = 100 pF
Input Alse and Fall Times: 20 na

input Pulse Levals: 0.8 to 2.2V

Timing Measurement Reference Level:
Inputs: 1.0V and 2.0V

Outputs: 0.8Y and 2.0V

Program, Program Vetity and Program Inhibit Mode
T.=25°C = 8°C; V. = +BV = 8% Vo= + 21V + 0.0V

Limits
Parsmueter Symbol MIn Typ Max Unit  Test Conditions
Addrass Selug Time [*% 2 uk
_U! Batup Time Loas 2 ue
Dt Setup Time . 1on 2 " ]
Addrass Hold Time | o )
'EE Satup Tima IcEs 2 us
Data Mold Time Lo 2 uE
::lolpmzlr;:l::tu Outpl - Yor 0 130 P
Dara Yulld Irom TE Loe 1M
Program Pules Widih Tewe 45 0 56 me
Yep Swlvp TIme s 2 F

Tast Condltions —

Input Pulse Levels = 0.8V 10 2.2V

Input Timing Referance Level = 1.0V and 2.0V
Output Timing Reference Level = 0.8V and 2V
Input Alse and Fall Times: 20 ns

Function

The uPD2764 operates from a single + 5V power supply,
making it ideal for microprocessar applications.

Programming of the yPD2764 is achievad with a single
50 ms TTL pulse. Total programming time for ali 65,536
bits Is 420 sec. Due to tha simplicity of the program-
ming requirements, devices on boards and in systems
may be easily programmed without any special
programmer.

The 4uPD2764 features a standby mode which reduces
the power dissipation from a maximum active power
dissipation of 788 mW to a maximum standby power
dissipation of 262 mW. This results in a 67% savings
with no increass in access time.

Erasure of the yPD2764 programmed data can be
attained when exposed to light with w&velengths shaorter
than approximately 4,000 Angstroms (A). It should be
noted that constant expasure to direct sunlight or room
lsvel fluarescent lighting could erase the pPD2764.
Consaquently, if the uPD2764 is to be exposed 1o these
types of lighting conditions for long periods of tima, its
window should be masked to prevent unintentional
erasure.

The recommended erasure pracedure for the yPD2764
is exposure to ultraviolet light with wavelengths of 2,537
Angstroms (A). The integrated dose {i.e., UV intensity x
exposure time) for erasure should be not less than

14 W-sec/cm?. The erasure time is approximately 15 to 20
minutes using an ultraviolet lamp of 12,000 LW/cm?
power rating.

During erasure, the uPD2764 shoutd be placed within
1inch of the lamp tubes. If the lamps have filters on the
tubes, the filters should be removed before erasure.

Cperation

The five operaticn modes of the uPD2784 are listed in
Table 1. in READ mods, the only powsr supply required
is a + 5V supply. During programming, all inputs are
TTL levels except for ¥pp which is pulsed from TTL
loval to 21V,

Fead Mode

When CE and OE are at low (0) level, READ is set and
data is available at the outputs after 1oe from the falling
edge of OE and t.c after setting the address.
Standby Mode

The uPD2764 is placed in standby mode with the apphi-
cation of a high {1} lavel TTL signal to the CE input. In
tlis mode, the outputs are in a high impedance state,
independent of the OE input. The active power dissipa-
tion s reduced by 67% from 788 mW to 262 mW.
Programming

Programming begins with erasing all data and conse-
quently having all bits in the high (1) level state. Data is
then enterad by programming a low {0) level TTL signal
into the chosen hit location.

The uPD2764 is placed in programming mode by apply-
ing a low (0} level TTL signal to the and with
Ve 8t +21V. The data to be programmed is applied to
the output pins in 8-bit parallel form at TTL levels.

Any location can be programmed at any tima, either indi-
vidually, sequentially or at random.

When multiple uPD2764s are connected in parallel
excopt for CE, individual uPD2764s can be programmed
by applying a low (0) level TTL pulse to the PGM input
of the desired uPD2764 to be programmed.
Programming of multiple uP02764s In parallel with the
same data is easily accomplished. All the like inputs are
tied together and programmed by applying a low (G)

igvel TTL pulse to the PGM inputs.

Programming Inhibit Mode

Programming multiple uPD2764s in parallel with dif-
ferant data is easier with the program inhibit mode.
Except for CE (or PG all tike inputs (including OE) of
the paralisl uPD2764s may be common, Programming
is accomplished by applying a low {0} TTL-level pro-
gram pulse to the (or PGM) input with Ve at +21V.
A high {1) level applied to the CE (or PGM) of the other

120 pPD2764 will inhibit it from being programmed.
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uPD2764

Program Verify Mode

A verity should be performed on the programmed bits to
determine that the data was correctly progéammed. The
program verify can ba performed with and OF at:
low {0} levels and PGM at high {1} level.

Output Deselect

The data outputs of two or more pPD2764s may be
wire-OFed together to the same data bus. In order to
prevent bus contention problerns between devices, all
but the selected uPD2764s should ba deselected by
raising the CE input to a TTL high. OE input should be
made common 1o all devices and connected to the
READ line from the system control BUS. These connec-
tions offer the lowest average power consumption.
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Package Outline
uPD2764 D [Cordip)

o8
nooo@[pAann

item MiHimeters Inchas
A 3T.7T MAX. 1.48 MAX,
] 278 14
c 154 [X]
[+] 046 = .10 D014 = 0.004
€ 2704 110
F 1.3 0.05
T 2.64 WON. 0.1 MIN.
H .5 MIN, 0.020
1 5.OMAX, 020
T SO MAX, o216
K 15.24 0.80
T 14,86 0.58
T 0.25= 0.05 0.0 = 0.002

2784DS-1-82-CAT
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Custom ROM
Verification Code

Procedure
ROMs the Right Way

You will select well if you choose Electronic Arrays as your
supplier of mask programmed ROMs,

Every ROM is like a custom LSI circuit. It's designed to store a
bit pattern unique to your requirements. No one else can use your
ROM. And you depend upon your ROM supplier to meet his com-
mitments regarding delivery and quality. A ROM manufacturer
must therefore be particularly cognizant of the custom nature of the
business if he is to be effective in meeting customer needs.

At EA, we have the "ROM PERSPECTIVE”, developed over a
ten-year period of supplying custom ROMs, By utilizing our
Mother Lot contact mask programming technique, and local
domestic assembly, EA ships quality ROMs with fast, reliable
delivery.

We also apply our knowledge to make verifying your custom
ROM patterns a snap. With vour complete input, as described
within, we'll read out, duplicate, and send a verification package on
its way back to you in 24 hours - every time,

NEC Electronics U.S.A. Inc.

Electronic Arrays Division

NEC
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A. VERIFICATION SEQUENCE SUMMARY

The diagram on page 3 details the procedure used by EA tu verify your bit patterns. At your end, the se-
quence is simple. EA does all the hard stuff.

1. You ship ta EA UV EPROMs or ROMs containing your custom bit patierns,

2. Upon receipt, EA reads out your patterns onte our PDP-11/70 computer file.

3. EA programs UV EPROMs the same or electrically similar to those you submitied, using the stored pro-
gram dota base from our computer.

4. A complete octal printout of your cade is generated, including designotion of chip selects and any
custom marking required.

5. The EA-programmed UV EPROMs and printout are shipped to you for verification and appraval.

6. Upon your receipt and verification 1esting, you natify us by phone, TWX, or mail of your approval.
This starts the clock as regards delivery of first samplaes and all subsequent deliveries.

7. You sign and return to EA the cover sheets attached to each ROM code printout in the space indicated.
Please daon’t forget shis last imporiant delail.

B. SENDING COMPLETE DATA

Complete infermation is necessary from you to avaid unnecessary verification delays. The following

checklist should be reviewedsfor all custom patterns sent to EA:

[J 1. Have you included the desired chip select logic levels for each ROM? This informotion cannot be in-
cluded in the UV EPROM, and must be furnished separately. We cannot proceed without it—it is an
integral part of the ROM pattern data we require (see C below for details).

[J 2. If your are sending multiple UV EPROMs for a single ROM (e.g., two 16K UV EPROMs for one 32K
ROM), be sure each pari is clearly marked with the starting address for that section of the ROM. it is
best to include this oddress marking on the UV EPROM package itself vio o sticker.

L] 3. Are the UV EPROMs themselves elecirically sound? Double check them 1o ensure they program and
read out properly with the right levels.

[J 4. Do you require your own marking on the package? We'll bs happy to custom-mark your ROMs for you
it you will supply us with your desired marking. We've up lo 20 digits available on one line for yaur
marking preference.

L1 5. Are the devices properly packaged for shipment to EA? To avoid accidental UV erasure, be sure the
quartz window is covered. A small, gummed label is good protection. And we receive many UV
EPROMs in o "CRUSHED” condition —-often irreparable. Do not ship in an envelope. Ensure the UV
EPROMs are packed in @ rigid container to physically protect the leads, and with conductive foam
to protect them from static charge. Then ship in a jiffy bog, or better yet, a smalf box with protective
packing.

[ 6. Can you include duplicate master UV EPROMs {or ROMs)? This allows EA to use a checksum to attest to
readout integrity and reduces the potential error rate. If you can’t send duplicate maosters, please in-
clude o checksum for each individual UV EPROM (or ROM). The more redundancy we receive, the
more rigorows £A can be in each verification siep.

L) 7. 1f you wish to receive your masters back with their original progrom, plesse include blank UV
EPROMs for EA to program for verification. This will facilitate our turn time, and aliowus to return
your masters with the verification EPROMs.

[0 8. Ifyouare ordering the EA8332 32K ROM, have you indicated whether you want the A or B pinout ver-
sion? The pinout is irreversibly fixed simulloneous with the bit pattern during contact mask, and must
be specified by you. Reference the front of the EAB332A/B data sheet for pinout option details.

C. CHIP SELECT PROGRAMMING

Every EA ROM has programmable chip selects which are permanenily pragrammed into the ROM along with
the hit pattern during wafer fabrication.

These chip selects are available for your convenience since they allow multiple ROMs 1o be uiilized in
parallel without external ROM select logic. You must furnish EA with the desired chip selection logic level
for each C$§ pin on your ROM concurrent with the submission of the bit pattern.

S5ee diagram on page 3. Note that the customer role is kept to @ minimum in the overall verification effort. You
need only:

1. Supply the EFROMs, CHIP SELECT, SPECIAL MARKING, CHECKSUM.

2. Testthe product returred to you lor ver. bcaton,

3. Ssgn and retura the approvel sheel attached to each prinlau

Prior to ordor entry inta 2ustomer service, we of course also require your PO number, prices, guantity, and requesied delivery schedule. All
delivary commitmenits ore boted vpon EA receipt of code varihicatan and complule order entry data.
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VERIFICATION CODE SEQUENCE

EPROMS, CHIP SELECT, CHECKSUM
SPECIAL MARKING, CLISTOMER DATA

CUSTOMER

EA ROM PLD
OFFICE

EPROM
- PROGRAMMER
.y A - READQUT

PATTERN
CAPTURE
SOFTWARE

CHECKSLIAA ROM PATTERN
COMFARE PROLCESSOR
SOFTYWARE

EPROM
PROGRAMMER X

LISTING
PRINTER

EA ROM PLD :
OFFICE UL B NI e i .

CUSTOMER

COGE APPROVAL/SIGNED PRINTGUT

e A T e _—
EA ROM PLD
OFFICE
L syt

e

e

CUSTOMER . ROM PATTERN

SERVICE S : PROCESSOR

127



Each chip select (CS) must be programmed to be selecied by either a lagic 1 or logic C. Reference the ROM
dala sheet “DC Operating Charocteristics™ to correctly interpret the logic 1 (high) and logic 0 {low) vollage
conditions when determining your chip select options.

Chip selecls must be specified for the following pins an EA RCMs:

ROM TYPE SIZE CHIP SELECT PINS TOTAL
EAB30BA 8K 18, 20 2
EAB314E 16K 18, 20, 21 3
EAB33ZA 32K 20, 2 2
EAB332B 32K 18, 20 2
EAB3G4 64K 20 1

D. USING UV EPROMS FOR CODE TRANSMITTAL

EA receives the vast maojority of its customer codes by way of custemer-programmed UV EFROMs. You may
atilize any of the following UV EPROMs to Ironsmit codes tg EA:

UV EPROM SIZE

2708 8K

2716/2516 16K

9732/2532 32K

276472564 64K
To transmit a code for this ROM: Use these UV EPROMs:
EAB308A (BKROM) One 2708 -
EAB316E (16K ROM) Two 2708's or

o N One 2716
EAS332A/B (32K ROM) Four 2708's or
Two 2716's or
——— . _ .One2r32 -

EAB364 (64K ROM) Eight 2708's or

Four 2716’s or
Two 2732's or
One 2764

When submitting multiple UY EPROMs for one ROM code, remember to mark the starting address on each
EPROM (B-2. above).

E. EXPEDITED VERIFICATION

If distances are great and/or time is of the absolute essence, EA has an alternate verification procedure you

may use:

UV EPROMs- Send EA 3 identically programmed UV EPROMs or sets of UV EPROMs. EA will read
out all 3 and test for & match. If a match is obtained, EA will proceed with masking 10 pro-
duce ROMs identical to the 3 received. A printout will be furnished, but for information
purposes only, not approval. The customer is responsible for the integrity of the patterns as
submitted.

MASKED ROMs- Send 2 masked ROMs or sets of ROMs. EA will test for a maich. If a match is ablained, EA
will proceed with masking to produce ROMs identical to those received. A printout will be
furnished, but for information purposes only, not approval. EA guarantees their ROMs to
contain the identical pattern as the ROMs EA received.

F. ALTERNATE CODE TRANSMITTAL METHODS

There are acceptoble alternatives to ransmitting custom ROM codes to EA other than via UV EPROMs or

ROMs. Codes may be transmitted via paper tape, punched cards, or other occeptable mediums. Standord oc-

1al and hexadecimal formats are currently available for use with punched computer cards or paper tape.

Cther non-standard formats may be acceptable provided adequate descriptions and compatible equipment

ﬁﬁocilable. Contact EA sales persannel for further details and factory response.

Elecironic Arrays Division, 550 East Middiefield Road, Mountain View, CA 94043, Telephone {415) 964-4321, TWX 910-379-6985
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Description

The yPD2316E/EAB316E Is a 16,384-bit Read Only
Memory utilizing MOS N-channel silicon gate tech-
nology. The device is completely static in aperation,
organized as 2,048 words by 8 bits, and operates from
a single + 5 volt power supply, All inputs and outputs
are fully TTL compatible. It has three programmable
chip select inputs and three-state cutputs that atlow
memory expansion to 16,384 words by 8 bits without
the use of any external logic. Programming of the
device is accomplished by a customn mask during fabri-
cation. The EAB316E pin-out is compatible with 2708
and 2716 EPROMSs and can replace two 2708s or one
2716 for production, Thae EAB3I16E is available to two
access time specifications, the standard 450 ns or the
faster 350 ns vetsion.

Features )

O Two Fast Access Time Options

— 450 ns Maximum, EA8316E

— 350 ns Maximum, EA8316E-5

All Outputs Drive 2 TTL Loads Directly

All Inputs TTL Compatible

Single +5 Volt Supply with + 5% Tolerance
Threg-State Qutputs for Direct Bus Compatibility
Three Programmable Chip Select Inputs
Pin-Compatitle to 2708 and 2716 EPROMs

Fuily Static Operation

All Inputs Protected Against Static Charge

go0o0occad

Pin Configuration

SAnE ~ 24 [ veo
ag[]2 2311 2
a5 3 22 ] Ap
as[Ja 21 [ JC5a
ral]s " 20 [T o5
Az [ & - 19 [] A
M7 é 18 [Jcss
ape g w[]oy
o] g 18 [] s
01 1o T sMos
oo 14 10s
anD ]2 [EAE ]

#PD2316E/EAB316E
READ ONLY MEMORY
2048 WORDS, 8 BITS/WORD

Block Diagram
410 T JT .*la 14 115 Af T A‘a 19 A1p €51 82 CBy
Address Input BuHers ] I c"g:u?l:re:l I
2L 2, 2L 22k 2 2 2l 2L, 21, 2| 2| 2] 2
,l e
I ERERE 1 R
84-81t Decoder ' Orip Sonect
P 64
> v D7
. * T—— e
» a L]
- - —_——
; . E . 5 bs
64 X 256 = b T - e
RO Matrix f. . ] . S o
= L] -] 'Y g
w - . S ke 0z
- . -
L] - —= ™
L] '_— DD
Absolute Maximum Ratings*
Ta = 25°C, 1 = 1 MMz
Voltage on All Inputs, Outputs, and Supply Pins -0.5t0 7.0V
Maximum Junction Temperature +150°C
8Jc {Harmetic DIP) +65°C/W

Storage Temperature -65°Cto +150°C

*COMMENT: Exposing the device to stresses above
those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be cper-
ated under conditions outside the limits described in
the operational sections of this specification. Exposure
to absolute maximum rating conditions for extended
periods may affect device reliability.

Capacitance
Ta = 25°C, f = 1MHz. Alt pins at 0 voits.
Limits
Preametar Symbal Min Tvp Max Taat Conditlons
Inpul Capacitance Cin 5pF 7pF Vin = OV

Dulpul Capacliance Cout pF 10pF

DC Charactoristics
Ta = ~10°Cto +70°C and Voo = 5V

Lim#fte

Pwamsier Symbol Min Trpo Maex Unit Teat Conditions
Inpul "“Low"" Yollage ¥iL -0.5 0.4 v
Inpul ""High' Yohage ¥in 20 Yop+1 ¥
Input Load Current ™ 10 sA Wiy m Ole s 525V
Durpul "Low" Veltage VoL 0.40 ¥ gL = +32mA
Dulpul “High™ Vallage Von 24 ¥V gy = -200 uA
Outpud Laakage Currsnt o 10 #A - Chip dirabled,

VO&IT = + 0.4V
. . to Yo

Power Bupply Gurrant e 50 8D me& Al inpura +5.25V,

Quiputy unlonded
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AC Characteristics
Ta = =10°Cto +T70°C

EABJ{0E-3 EAGMBE

Paranster Symboel  Min  Mex Min Max Unit
Addreas 10 Quipul Delay Time tace 360 450 ns
Chip Salact to Quipul Deley Time ino 150 150 ns
bh!p Du;l&.'l—lo_oiﬁbut Dala Ipf 10D ETT R '
Flaat Tima
Pravicua Data Valid Atlar Adkirass oM n H. ns
Change
AC Test Conditions
Input Pulse Rise and Fall Times. ... ............ 20 ns

Timing Measurement Reference

. 25K +EY

* LA | o

. LS
. - kl
| 100 pE 225K

- I

1 -

é {

Output Load (AC): 1 TTL Load + 100 pF.

Standard Condlitions

The characteristics beiow apply for the following stan-
dard test conditions, uniess otherwise noted, All volt-
ages are referenced to ground. Positive current flows

into the referenced pin.

Cutput Load {AC}):
0°C <ta < + 70°C

+4.75V £ Voo £ + 5.25V

Timing Waveform

2 Series 74 TTL, CL = 100 pF

Address Address X ‘3{ Address ¥
-
_ = AT
Chip Select é’hip Salect Chip Selaclt Chip Selacy;
Inpurg Irnvalld Vallg Inyald | :
. b —— =
| {DF
Date 7 ¢
Qutputs Y

Typical Characteristics

1CC Vs, Temperature

8318C
100

20 T

L1

T

leg (ma)
1ACC (ns)

&0

55

]

wpl 1

0° 107 20° 30° 40° 50° &p° 70°
AL

!
R

375
350
325

275
250
225

200

tece V. Tamperstura
BHED

ViH, VOH = 2.0V; VoL, VIL = 0.BV.

High Impedance

Definitlons
Access Time, tACC

Access time is the maximum time between the applica-
tion of a valid Address and the corresponding valid
Cata Out.

Cutput Hold Delay, toH

Ciutput hold delay is the minimum time after an Address
change that the previous data remains valid.

Cutput Enable Time, tco

Cutput enable time is the maximum delay between
Chip Selects becoming true and Qutput Data becoming
valid.

Cutput Disable Time, tpF

Qutput disable time is the delay between Chip Seiects
becoming false and output stages going to the high
irnpedance state.

Custom Programming Instructions

Eilt Pattern Submittal Options

The customer's unigue bit pattern can be submitted to

Electronic Arrays via several convenient methods such

that it is easy for the ROM customer, and readily

verifiable for accuracy. The bit pattern can be deiivered

tn EA containad within:

1. One programmed 2716 EPROM

2. Two programmed 2708 EPROMs

4. One customer-programmed 8316E ROM

4, Punched computer cards per the detail format
shown below.

Elit Pattern Verification

For customer verification of the submitted bit patterns,

saveral alternatives are also available. The following are

those found by experience to be most expeditious.

Customer Pattern
Submlitted Via:

1. Ona programmed 2716

Veariflcation Aoutine

Customer sends EA one addi-
tional erased 2716, EA programs
the spare 2716 with the patlern
data basa axtracted from the pro-
grammed 2716, and relurns to
cuslamer for pattern verification.
Customer sands EA lwo additional
eraged 2708s. EA programs the
spare 2708s with the patiern data
base exiracted from the pro-
grammed 27085 and returms to
customer for pattern verification.

2. Two programmed 27083

Acoess Time Ve, CapacHance Load
B31EC

950 Voo = 4.50 Volis
[N I U N O N B 500 [LA = 70*C —_—
1 TTL LOAD
4 . R F 450 .
=
300 [ -t ot L. o 400 ..-—7.-/ 1 |
P /f I

|
T

350

00

250
200 |

0= 10° 20° 30° ap® 50* 60 FO*°
1A {3
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Cuslomer Patiern
Submitted Yia: Yerlfication Routine

3. One mask-programmed 8316E  Customer senda EA one erased
{or gne 16K ROM) 2716 or two erased 2708s. EA
programs these EPROMs with the
pattern data base extracted from
tha 8316 and returns to the
customer for pattern verification.

After extracting the bit patterm
from 1he card deck, EA's data
base is used fo punch a new
deck. This deck, plus a complete
printout, i returned to customer
for pattern. varitication.

In all cases a computer printout of the complete bit pat-
torn is also available upon customer recquest. The
original 2716s, 2708s, or B316s are retained by EA as
the original kit pattern source data, at feast until the
first sample EABI16ESs are testad and customer-
approved.

The data base tape derived from the above source
devices or card deck is utilized in turn to produce a pat-
tern generator tape and ROM test pattern. The pattern
generator tape drives EA’s automatic pattern generation
mask equipment, resulting in mask tooling that contains
the customer’s unique one/zero pattern. The ROM tost
pattern is used at production sort and final test to test
aach device 100% to the complate custom bit pattern.

Chip Select Level Programming

CS4, CSg, and CS3 must be pregrammed by the
customer to be selected by either a logic 1 or a logic 0
tevel. Accordingly, the customer must furnish EA with
the desired chip selection level {1 or 0 only} for CS1,
CS2, and €83, concurrent with submission of the bit
pattern. The CS input iogic levels are permanently
established within each ROM in the same manner as
the bit pattern.

Punched Computer Card Instructions

This technique requires that the customer supply EA
with a deck of standard 80-column computer cards
describing the data to be stored in the ROM array.
Tltie Card

All customer ROM “‘Data Cards”™ must be preceded by
a “'Title Card’’ which contains all unique information
pertaining to that ROM other than the ROM data con-
tent. The required punching format is as follows:

4. Punched computar cards

Ceard
Column No, Card Contents
1 *{Agterisk)
219 Cusiomer Nama
20-21 Blank (no punch)
22.23 Maonth; e.g., 05 far May
24 fislash)
25-26 Day of the manth; e.g., 04 for the 4th day
7 fislash}
28.20 The last (wo digits of tha year
30-31 Blank
32-36 ROM Type fi.e., 8316E)
v Blank
38-41 Sy =
42 G54 level desired lor chip seiection
{1 or 0 only}
43 Blank
44-47 CSp =
48 CSp level desired for chip selaction
{1 or 0 anly)
49-54 Blank
55-80 Customer part number

uPD2316E/EA8316E

Alternative Data Flle Formats

In addition to the standard EA octal format, it is possi-
ble to furnish data to EA in other formats if prearranged
with the factory. A standard hexadecimal format is cur-
rently available. Other nonstandard formats may be
accaptable. Contact EA sales parsonnel.

Data Cards

The required punching format is described balow. All
addresses must be included with their cutputs defined.
That is, no assumptions are made regarding the bit
configuration of undefined outputs. Therefore, the
customer must submit cards defining the entire ROM
contents, when portions of the AOM may be unused
{zero).

Card Octal Pattern Format
Column No, Card Contents

1-4 Punch a 4-digit octal number represent-
ing tha input address for the first of the
18 outpul words appsearing on this card
{this s tha inHlal address).

57 - Punch g 3-digil octal nurmbuar reprasent-
ing the outputs for the input address
specified in column 1-4,

8-10 Punch a 3-digit octal number reprasent-
ing tha cutputs for tha initial nput
address + 1.

1113 Punch & 3-digil octal number repragant-

ing the oulputs for the miiial input
address + 2.

50-52 Punch a 3-digit octal number represent-
ing the oulputs for the indtlal input
address + 15.

53-59 Blank

80-30 Not used by EA. May conlain customer
ldentification.

Each card, therefore, carries (in octal) the initial input
address for the 16 output words contained on that card,
the 16 output words themselves (in octal) and the
unique ACM number. The cards must be provided for all
possible sequential address locations {in bfocks of 16).
A 2,048-word ROM therefore, requires 128 cards, with
all 16 output words defined on each card.
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Package Outlines pPD2316ED
uPD2318EC EA8316ED
EABIMGEC Cearamic
Plastic

b= g%1p¢ WA ———

Itam Millimeters inch Itam Millimetars Inchas
A 33 Max 1.3 Max A 30.78 Max 1.23 Max
B 2.52 ... e B 1.53 Max . 0.07 Max
C 25 TR C 2.54 + 04 0.10 + 0.004
D 0.5 + 041 0.02 ¢ D.004 D 0.46 + 0.8 0.0tE + 0.9
E 27.94 1.1 E 27.94 ¢+ 041 1.10 + 0.004
F 1.5 1.059 F 1.02 Min 0.04 Min
G 2.54 Min 0.1 Min G 3.2 Min 0.125 Min
H 0.5 Min D.02 Min H 1.02 Min 0.04 Min
| 5.22 Max 0.205 Max | 3.23 Max 0.13 Max
R 5.72 Max 0.225 Max J 4.25 Max 0.17 Max
K 15.24 0.6 K 15.24 Typ 0.60 Typ
L 13.2 0.55 Max L 14.93 Typ 0.59 Typ
+0.10 +0.004 M 0.25  0.05 0.010 + 0.002
M 0.25 _0.05 0.01 _0.0018
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NEC
NEC Electronics US.A. nc.

Electronic Arrays Division

Daacription

The uPD2332A/B/EABI32A/B i8 a 32,768-bit fully static
Read Only Memory utilizing MOS N-channal silicon- .
gate ion-implantsd technology. It is erganized 4096
words by 8 bits and operates from a single +5 volt
power supply with a ¥ 10% supply tolerance. All inputs
are TTL compatible, and the three-state outputs can
drive 2 standard TTL loads sach. ht is unigue in that
both proposed JEDEC standard pin configurations are
avallable. The B332A incorporates CS2 and A1q on
ping 21 and 18 respectively. The EAB332B incorporates
CSz and A1+ on pins 18 and 21 respectively. Hence pin
compatibility with other available 32K ROMs is at user
option. Both pinout versions are available to two access
time specifications, the standard 450 ns or the faster
350 ns version,

Features

O Two Fast Access Time Options
— 450 ns Max, EA8332
— 350 ns Max, EAB332-1

O All Qutputs Drive 2 TTL Loads Diractly
{0 All inputs TTL Compatible
O Single +5 Volt Supply with + 10% Tolerance
OO0 Three-State Qutputs for Direct Bus Compatibility
T Both Proposed JEDEC Pinouts Avallabla
Pin 18 Pin 21
EAB332A ] Aqg CS2
EA8332B CSp A1t

{0 Two Programmable Chip Select Inputs

[0 Pin Compatible to EA2716 and 2732 EPROMs
O Fully Static Operation

3 All Inputs Protectsd Against Static Charge

Pin Configuration

ar i e 24 [ ¥ee ar[] 1 ~ 24 [ vee
A2 ugas as] 2 23{ 1 A8 '
as[] s 22 [ e as[] 3 22 [ Ag
Aaf] 4 21 [ o8z a2 z1jan
A ﬁ 20 [ ©31 a3l s 20 [7] £84
azl]e § 1o [ Ao a2l e 19 ] A0
LM g 8 [ A w7 8 8 [ c82
Més E wor sl § vpor
op O = 16 D pg[] ¢ 2 (] Ds
o 5[0 i []0 o [gos
oz 11 1404 D2 1 14 [] 04"
ano 12 1[0 aND [ 12 1[0

uPD2332A/B/EA8332A/R8
READ ONLY MEMORY
4096 WORDS, 8 BITS/WORD

Block Diagram

A0 A1 A2 A A4 Ag AG AT Ag Ap Ajp Attt C81C52
REBEEEEERERE’
Address Input Butlars chg:r:r'm

/2 2} %rﬁ ﬁ ‘2113 Er:f ] 3/:/
1YY

Chip Selact
Logh

|4 )

128-Bh Decoder

o

— 4}
. [ P
P . E‘ = s ™ D5
ROM Metrix zs__ 3254 . * - [t g
129 X 268 - Cocotsr | o g |3 o
* - = _— D!
- - - [} D‘
—.—- —.- —ta Oy
Absolute Maximum Ratinga*
Ty = 25°C, 1 = 1 MHz
Voltage on All Inputs, Outputs, and Supply Ping -0.5t0 7.0V
Maximum Junction Temperature +150°C
4G (H tic DIFY -65°C/W
Storage Temperaturs -&5°C to + 180°C

*COMMENT: Stresses more severe than those listed
here may cause permanent damage to the device. This
is a siress rating only, and operation of the device at
any condition above those indicated in the operational
sections of this specification is not implied. Exposure to
absolute maximum rating conditions for extended
periods may affect device reliability,

Standard Conditlons
The characteristics below apply for the following stan-
dard test conditions, unless aotherwise noted. All voit-
ages are referenced to ground. Positive current flows
into the referenced pin,
Output Load {AC):. 2 Serles 74 TTL, C|_ = 100 pF
0°C < tay < +70°C
+4.50V < Voo s +5.50V

DC Characteristics

Ty = —10°C tp +70°C and Voe = BV

Limfte

Earantatar Kymhol Min Typ Max Unit Tesl Condliions
Inpul ""Low"' Voltage VL =05 L E.] ¥
inpul" Migh™ Voltege YiH 2.0 Yo +1 ¥
Ipul Load Currnt Iy 0 wh Vg = Do BV
Dutput “Law" Veltwgs: VoL 0.40 V ig, =+92mh
Qutpyt “High' Valtage You 24 ¥V Ipu= -200uk
Dutput Leakage Currenl Lo 10 uh Chip Diashled

. \I’oy-r = +0.4V

. . 1o

Pawsr Supply Current oo ad 90 mh Al Inpui. + [X 5\!

Oultput Ui




nPD2332A/B/EAB332A/B

AC Characteristics
Ta = -10°Cto +70°C

EABIIZAID

EAB3D2AIB-1
Faramatar Kymbigl Min Max Min Max Unit

Address 1o Cutput tace 150 450 ne
Detay Time
Chip Select 1o Culput oo 150 150 na
Dalay Tima
Thip Dumpisct 10 Tor we T nu
Gutput Cara Fiost Time . i .
Previous Osts Velld oH L 20 X ny
After Addrapa Chinge . .
Ratiunlintetabinitie —_— y -
AG Test Conditions :
Input Pulse Rise and Fall Times. . ... ..... e 20 ns
Timing Measurement Reference

Levels:. ......... VIH. VOH = 2.0V; VoL, VIL = 0. BV

2.5K +5¥

k] \I,;. APAS

QOutput Load (AC): 1 TTL Load + 100 pF .
Capacitance
Ta = 25°C, f = 1 MHz; all pins at O volts.
) Limits .
Pasumiater Symbol Min Typ Mux Test Conditions
Input Cepacitence [ 5pF ToF Vig = OV
Oulpul Cepachance Cour ¥pF 10pF Yout = OV
Timing Waveform
Address 1
Address X Addrees ¥
npuls d x
- tACT —~
Chip Salrctn Enlp Selecis Chip Salects Chip Smincly
inputs ‘ﬂw Valid Jnvand | :
Cala

Duipuis

Definitions

Access Time, tace

Access time is the maximum time between the applica-
tion of a valid Address and the corresponding valid
Data Out. . .
Output Hold Delay, tQH

Output hold delay is the minimum time after an Address'

change that the previous data remains valid.
Output Enable Time, 100
Output enable time is the maximum delay between

Chip Selects becoming true and Output Data becoming
valid.

134

Qutput Disable Time, toF

Output disable time is the delay between Chlp Selects
becoming false and output stages going to the high
impedance state.

Custom Programming Instructions

Bit Pattern Submittal Options

The customer's unlque bit pattern can be submitted to

Eloctronic Arrays via several convenient methods such

that it is easy for the ROM customer, and readily verifi-

able for,accuracy. The bit pattern can be delivered 10

EA contained within:

. Two programmed 2716 EPROMs

. Four Programmed 2708 EPRCMs

. Two customer-programmed 8316E ROMs

. Two customer-programmed 8316A ROMs

. Punghed computer cards per the detail format
shown bejow. | .

MWk =

Bit Pattern Verlfication , .
For customer verification of the submitted bit patterns,
several alternatives are also available. The following are

those found by expearience to be most expeditious.

Customer Pattern
Submittad Via:

1. Twa programmed 27165

Veriflcation Routine

Customer sends EA two addi-
tional erased 27165. EA pro-
grams the spare 27163 with the
pattern data base extracted from
tha programmead 27165, and
returns 1o cusiomer for pattern
varification.

Customer sends EA four addi-
lignai erased 2708s, EA pro-
grams the spara 2708s Wwith the
pattern data base extraclad from
the programmed 2708s and
returns o customer for pattern’
verification.

Customer sands EA two arased
27186s or four erased 2708s. EA
programs thess EPROMs with
the pattern data base extracted
from the 8316 and raturns 1o the
customer for patlern verification.
After extracting the bit pattern
from the card deck, EA’s data
base is used to punch a new
deck. This deck, plus a complate
printout, is returned o custamer
for pattern vatification.

in all cases a computer printout of the complete bit pat-
torn is also available upon customer request. The origi-
nal 2716s, 2708s, or 8316s are retained by EA as the
original bit pattern source data, at least until the first
sample EAB332s are tested and customer approved,
The data base tapa derived from the above source .
devices or card deck is utilized in turn to produce a pat-
torn generator tape and ROM test pattern, The pattern
generator tape drives EA’s automatic pattern generation
mask equipment, resulting in mask tooling that contains
the customer’s unique one/zero pattern. The ROM test
pattern is used at production sort and final test to test
each device 100% to the complete custom bit patiern.

2. Four programmed 2708s

3. Two mask-programrmed 8316Es
(o7 B315A8)

4. Punched computer cards



Typlcal Charactaristics

1CC Vs, Tamparalura

tage ¥e- Tomperature

PD2332A/B/EABI32A/B

Accesa Time Ve. Capachance Load

00 315 5 093188 8316C
i 550 rTEC = 4.50 Volts
50 500 [ta = 70°C —
:: 3 ] 11TLL0AD
3 g - g o
™ 400
£ ] g 800 = g o
8 - b3 . i3
L 275 [—b as0
[ Pt ] L]
50 l ) 280 200 L
a0 228 280
a0 |

QU 100 20° 20 407 50° £Q° TO°
ta (°0)

Customer Programming Instructions {Cont.)
Chip Select Level Programming

CS51 and CS2 must be programmed by the customer to
be selected by either a logic 1 or a logic 0 level. Accord-
ingly, the customer must furnish EA with the desired
chip selection fevel (1 or 0 only) for CS1 and CSp, con-
current with submission of the bit pattern. The CS input
logic levels are permanently established within each
ROM in the same manner as the bit pattern.

Punched Computer Card Instructions

This technique requires that the customer supply EA
with a deck of standard 80 column computer cards
describing the data to be stored in the ROM array.
Title Card

All custormer ROM ‘‘Data Cards' must be praceded by
a "'Title-Card"" which containsg all unique information
pertaining to that ROM other than the ROM data con-
tent. The required punching format is as follows:

Card
Column No. Card Contents
1 *({Asterigk)
2-19 Customer MNamg
20-1 Blark (ng punch}
22-23 Month; e.g., 0.5 for May
24 fislash)
25-28 Day of the month; 8.g., 04 for the 4th day
27 fstash)
28-29 The last two digrts of the year
30-31 Blank
32-36 ROM Type (i.e. 83324 or B332B)
a7 Blank
38-4 =
42 539 level dasirad for chip soloction
(1 ar 0 only}
43 Blank
44-47 C8p =
a8 CSg ievel desired for chip selection
{1 or 0 only}
49-54 Blank
55-80 Cuslomar part number

200
0° 10° 20° 30* 40° BO° €0° 7o°
A {"C)
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Alternative Data File Formats

In addition to the standard EA octal format, it is possi-
ble to furnish data to EA in other formats if prearranged
with the factory. A standard hexadecimal format is cur-
rently available. Other nonstandard formats may be
acceptable. Contact EA sales personnel.

Data Cards

The required punching format is dascribed below. All
addresses must be included with their outputs defined.
That is, no assumptions are made regarding the bit
configuration of undefined outputs. Therefore, the
customer must submit cards defining the entire ROM
contents, when portions of the ROM may be unused
{zero).

Octal Pattern Farmat
Card Cantents

Punch a 4-digit actal nurmber represent-
ing the input addrass for the first of the
15 outpul words appearing on this card
{this is the inibal address).
Punch a 3-digit octal number represent-
ing the pulpuls for the inpul address
specified in column 1-4.
Purch a 3-digit octal number reprasenl-
ing the outputs for the initial input
address + 1.
Punch a 3-digit octal number represent-
ing the autputs tor the initial input
address + 2.

rd
Calumn No.
1-4

5-7

50-52 Punech & 3-digit octal number represant-

ing the outputs for the mitial input
address + 15

Blank

Mot used by EA. May contain customer
idontificalion,

Each card, therefore, carrigs (in octal) the initial input
address for the 16 output words contained on that card,
the 16 output words themselves (in octal) and the
unique ROM number. The cards must be pravided for
all possible sequential address locations (in blocks of
16}. A 4096 word ROM, therefore, requires 256 cards,
with all 18 output words defined on each card.

53-58
60-80



uPD2332A/B/EA8B332A/B

Package Outlines
uPD2338BAC/EAB33BAC
uPD2338BC/EAB338BC

Plastic

#PD23JBAD/EABIIBAD
uPD2338BD/EABIIBEBD
Coramic

P — k- —d

Pt 07107 M —
hem Millimoters Inches Item MiHimgtars Inches
A 33 Max 1,3 Max A 30.78 Max .23 Max
B 253 et Ta 1,53 Mox 0.07 Max__
c 2.54 0.1 c 284+ 0.F 0.0 3 0.0M
[+ 05104 0.02 + 0.004 D 0.46 + 0.8 0.018 + 0.03
E 27.84 IR E 2794 & 0.4 1.10 3 0.004
F 1.5 0.058 F 1.02 Min — oDAMIn_
) T 2.5aMin 0.1 Min G 3.2Min "0.126 Min
H 0.5 Min 0.02 Min H 1.02 Min 0.04 Min
1 5.22 Max 0,205 Max I 2.23 Mex 0.13 Max
9T T Bz Max 0.225 Max J 4.25 Max 0.17 Max
k. 15.24 o m®s__ K 15.24 Typ 0.60 Typ
L 13.2 0.55 Max :L 14.03 Typ 059 Typ
T T T e ona o 7] 0.25 + 0.05 ¢.010 1 0.002
M 0.25 jg:“’ 2.01 jg:gg‘:‘?_ £
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NEC
NEC Electronics US.A. Inu

Electronic Arrays Division

Description

The uPD2364/EABIBY is a 65,536-bit Read Only
Memory utilizing MOS N- channel silicon gate tech-.
nclogy. The device is completely static in operation,
organized as 8192 words by 8 bits,and operates from a
single + 5 volt power supply. All inputs-and outputs are
fully TTL compatible. It has one programmable chip.
select input and three-state cutputs that allow memory
expansion to 16,384 words by 8 bits without the use of
any external logic. Programming of the device is
accomplished by a custom mask during fabrication. The
EAB8364 pin-out is compatible with 2716 and 2732
EPROMs and can replace two 2732s or one 2564 for
production. .
Features

1 Two Fast Access Time Optichs

— 450 ns Maximum — EAB364

— 350 ns Maximum — EAB364-1

All Inputs and Qutputs TTL Compatible

Single +5 Voit Supply with + 10% Tolerance
Three-State Outputs for Direct Bus Compatibility
One Programmable Chip Select Input
Pin-Compatible to 2716, 2732, and 2564 EPROMs
Fully Static Operation

All Inputs Protected Against Static Charge

Qooocono

PIn Configuration

ar T~ s fdvee
A ] 2 23] Ap
as[]a 22 [ ] As
Ay [ 4 1Az
Aaz[]5 20 ] ¢
Az s ; 19 ] A1o
a7 g 18 1 An
smCls g 17 or
ool]s T w[os
o1 [ 1o 151 ] 05
ppin 14 ] D¢
anp 12 13103
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1PD2364/EA8364
READ ONLY MEMORY
8192 WORDS, 8 BITS/WORD

Block Diagram

Ag A1 Az A3 A4 AE AR AT Ag A3 A1p A11842

IRy

Addrens Inpul Buffers

=11

Chip Select
Buffer

22l 2] 2], 2] 2] 2], 2| 212 2] 2] 2
r
¥

Chip Ealaci
Logle

{ !

2%6-Bir Decoder

ROM Matriz

256 X 266 328

Decoder

l........l

l........l
l

Absolute Maximum Ratings*

Ta = 25°C,1 = 1 MHz

Voltage on All Inputs, Outputs, and Supply Ping —0.5t07.0
Maximum Junction Tamperature _"+Tso"c
W- i S, _eseciw
Storage Temperature -65°Cto + 125 "C

*COMMENT: Exposing the device to stresses above
those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be oper-
ated under conditions outside the limits described in
the operational sections of this specification. Exposure
to absolute maximum rating conditions for extended
periods may affect device reliability.

Capacitance

Ty = 25°C, 1 = 1 MHz

Limits
Paramalior Eymbaol Min Typ Mux Teul Conditlons
Input Capecitancs Ciy 10 pF ViN = oV
Qutput Capachtance Cout ” 15 pF V(}Ll‘r = D_v_' o
RC Charactoristics
Ta = =10°C o +70°C snd V¢ = BV
Limite
Paramater Symhol  Min Typ Max  Unlk  Test Condithone
Input *'Law’ Voltage Vi -0.5 (1] v
Inpul “'High®' Volirge YiH 2.0 Voo +1 v
Inpur Load Curran b il pA VN = 0to 5.5Y
Cutput "'Low™ Voltege YoL ’ 0.4 ¥ lo = +3ZmA
Output “High'" Yohage Yo 24 ¥ lpH = -2004A
Quiput Laakage Current o 10 WA Chip Disabled
Yoyt = +0.4¥
to¥rp
Pawer Supply Current oo 80 140 mA  AllInpulk +5.57
Quipul
Pawer Supply Currant oo 100 160 mA Al Inputs + 5.6V
Chrpul Dissbled




uPD2364/EA8364
AGC Characteristics

Ta = «10°C te +70°C
EARTES-1 EABISS
; Symb Min Max Min Max  Umit
Address 1o Oulput LA 360 450 ns
Dglay Time
Chip Selpci te ica 150 150 ne
OutpytDeay Time —
{hip Deaelect 1o toF |sn 150 ns
Output Dara Flaml Time . o N
Fravigus Dpte Valla LISt 20 0 ne
Alter Addresa Change
AC Test Conditlons
Input Pulse Riseand Fall Times. . .............. 20 ns
Timing Measurement Reference
tevels.......... VIH. VOH = 2.0V; VOL, VIL = 0.8V
2.5K +5V
2 4 T £l O
! < Y-
1190 oF ]’ 25K ;.)f._,_
: Sod
i

+ o

Output Load (AC): 1 TTL Load + 100 pF

Standard Conditlons

The characteristics below apply for the following stan-

dard test conditions, unless otherwise noled. All volt-

ages are referenced to ground. Positive current flows

into the referenced pin.

Output Load (AC): 1 Series 74 TTL, CL =

0°C <1p £ + 70°C
+4.50V £ Voo < + 5850V

100 pF

Timing Waveform

Agdreas ¥

Address X
e — - -—_iAcc_;q_u-—_
T, T
Chip Select Chip Selscis ﬁlp ‘Selecl
Invalid __ Valig % _Inval
=— 0 toH IoF

High Impadance
Definitlons
Access Time, tACC
Access time is the maximum time between the applica-

tion of a valid Address and the corresponding valid
Data Qut.

Output Hold Delay, tQH

Output hoid delay is the minimum time after an Address
change that the previous data remains valid.

Cutput Enable Time, tco

Output enable time is the maximum delay between

Chip Selects becoming true and Qutput Data becoming
valid.

Addrese
Inputy

Chip Selaci
Inpuls

Data
Qutputs
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Qutput Disable Time, tpfF

Qutput disable time is the delay bstween Chip Selects
hecoming false and output stages going to the high
impedance state.

Custom Programming Instructions

Bit Pattern Submittal Options

The custorner’s unique kit pattern can be submitted to
Electronic Arrays via several convenient methods such
that it is easy for the ROM customer, and readily
verifiable for acouracy. The bit pattern can be delivered
16 EA comained within:

1. One programmed 2564/2764 EPROM

2. Two programmed 2532/2732 EPROMs

3. Four programmed 2516/2716 EPROMs

4. One customer-programmed 8364 ROM

5. Two customer-programmed 8332 ROMs

Bit Pattern Verification Sequence’

For customer verification of the submitted bit patterns,
sevaral alternatives are also available. The following are
“hose found by experience to be most expeditious.

Customer Pattern
Submitted Via:

1. One programmed 2564/2764

Verlfication Routine

Customer sends EA one addi-
tlonal srased 2564/2764. EA pro-
grams the spare 25684/2764 with
the patlern data base ewiracted
fram the programmed 2564/2764,
and returns to customer for pat-
tarn verification.

Customet sends EA Iwo additional
erased 2532/2732s. EA programs
the spare 2532/2732s with the
pattern data base extracted from
the programmed 2532127325 and
relurns to customar for pattern
verificalion,

Cuslomer sends EA four addi-
tional erased 2516/2716s. EA
programs the spare 2516f27 163
with the palletn data base
extracted from ihe programmed
28168/27165 and returns to
customer for pattam verificalion.

Customer sends EA one addi-
tional erased 25642764 or two
additiongl srased 2532127325, EA
programs these EPROMs with
the pattern dala base extracted
from the 54K ROM (or 32K
ROMs) and returns 1o cusiomer
lor pattern verification.

An alternative to the above is 1o
provide EA with 2 identical
ROMs. Each will capture the pat-
terns from both, compare them,
and if they match, the coda is
presumed correct. In this case,
only a printout is returned to
customer for verification.
Whenever ROMs are used 1o
sybmit bit patterns, jnglude the
ROM chip select logic lavels for
aach

In all cases where multiple EPHOMS or ROMs are sub-
mitted for one 64K ROM (i.e., 2 32Ks or 4 16Ks) the
applicable address locations of each device within the
64K memory map must be clearly indicated for each
package—preferably on the device package itself.

2. Two programmed 2532{2732s

3 Four programmed 2516/271683

4, One mask programmed G4k
ROM (or 2 32K masked ROMs)



Bit Pattern Verlfication Sequence

An additional verification alternative, when distances
are great and/or time is of the essence, is to submit
thrae identically programmed EPROMs {or sets of
EPROMs, if not 2564/2764s). EA will compare all three
programs, and if we get a match, proceed with tooling.
A printout is returnad to the customer but no verifica-
tion EPROMs are necessary under these conditions.
EA is also equipped to accepi bit patterns transmiftad
over the phone lines. If this method is desired by the
customer, contact Electronic Arrays for format informa-
tion and direct transmission procedures.

In all cases, a computer printout of the complete bit
pattern is also furnished to all customers. Attached to
each printout is a cover sheet containing data relevant
to the ROWM. Following careful review of the data and
the bit pattern, the customer indicates verification and
approval by signing the cover sheet and returning it to
EA.

The data base tape derived from above sourcae devices
is utilized in turn to produce a pattern generator tape
and a ROM test pattern. The pattern generator tape

Package Qutlines
wPD2364C
EAB364C

Plastlc

[

Itern Millimeters inch
A 8Max .. B3 Max _
8 2.53 Max 0.1 Max
c 2.54 + 0.1 0.1  0.004
D oS x0T 0.02 + 0.004
E 27.94 4 0.1 1.1 + 0.004
F 1.5 Min 0.059 Min
G 2.54 Min 0.1 Min
A 05Mn = 002Min_ _
1 5.22 Max 0,205 Max
" 5.72 Max 0.225 Max T
K 15.24 Typ 0.6 Typ
L 13.2 Typ 0.52 Typ
+0.10 +0.004
M 025 "5.05 om -o.gm
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drives EA's automatic pattern generation mask equip-
ment, resulting in mask tooling that contains the
customer’s unique onafzero pattern. The ROM test pat-
tern is used at production wafer sort and final test to
test sach device 100% to the complete custom bit
pattern.

Chip Select Level Programming

C51 must be programmed by the customer to be
selected by either a logic 1 or a logic O level. Accard-
ingly, the customer must furnish EA with the desired
chip selection level (1 or 0 only) for CSq concurrent
with submission of the bit paitern. The CS input logic
levels are permanently established within each ROM in
the same manner as the bit paitern.

Alternative Data File Formats

In addition tc the EPROM technique, it is possible to
furnish ROM data to EA in other media if prearranged
with the factory. Standard octal and hexadecimal for-
mats are currently available. Other nonstandard for-
mats may be acceptable. Contact EA sales personnel.

4PD2364D
EA8364D
Ceramic

—f w-10°

Item Millimeters nches

A 30.7H Max 1.21 Max
] 1.53 Max 0.06 Max

[ 2.54 ¢ 0.1 0.10 £ 0.004

D 0.46 2 0.8 0.018 ¢ 0.03

E 27.84 1 01 110 # 6ood

F 1.02 Min 0.04 Min

a 3.2 Min 0.13 Min _

H 1.02 Min .04 Min

| 323 Max .13 Max

J 4.25 Max 0.17 Max -

K 15.24 Typ ¢.60 Typ

L 14,93 Typ 0.59 Typ

' 0.25 + 005 0010 + 0.002




Notes
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NEC

uCOM-4

NEC Electronics U.S.A. Inc.

Microcomputer Division

DESCRIPTION

FEATURES

4-BIT SINGLE CHIP MICROCOMPUTER FAMILY

The pCOM-4 4-bit Microcomputer Family is a broad product line of 14 individual
devices designed to fulfill a wide variety of design criteria. The product ling shares a
compatible architecture and instruction set. The architecture inciudes alt functional
blocks necessary for a single chip contraller, including an ALU, Accumulator, Byte-
wide ROM, RAM, and Stack. The instruction set maximizes the efficient utilization
of the fixed ROM space, and includss a vatiety of Single Bit Manipulation, Table
Look-Up, BCD arithemetic, and SKip instructions.

The uCOM-4 Microcomputer Family includes seven diffarent preducts capable of
directly driving 36V VYacuum Fluorescent Bisplays. Four products are manufactured
with a CMOS process technotogy. #COM-4 Microcomputers are ideal for low-cost
general purpose controller applications such as industrial controls, instruments,
appliance controls, imtelligent VF display drivers, and games,

s Choice of ROM size; 2000 x 8, 1000 x 8, 0r640 x 8
s Choice of RAM size; 96 x 4,64 x 4, 0r 32 x 4
— Six 4-Bit Working Registers Avajlable
— Dne 4-Bit Flag Register Available
e Powerful Instruction Set
— Choice of BO or 58 Instructions
— Tahle Look-Up Gapability with CZP and JPA Instructions
— Single Bit Manipuilation of RAM or 1/O Ports
— BCD Asrithmetic Capability
» Choice of 3-Level, 2-Level, or t-Level Subroutine Stack
e Extensive 1/0 Capability
— Choice of 35 ar 21 1/0 Lines

42/52-Fin Packages 28-Pin Package
— 4-Bit Input Ports 2 1
— 4-Bit I/O Parrs 2 2
— 4.Bit Output Ports 4 2
— 3-Bit Output Ports i —
— 1-Bit Output Port — 1

Programmahle §-Bit Tirmer Available

Choice of Hardware or Testable Interrupt

Built-ln Clock Signal Generation Circuitry

Built-ln Reset Circuitry

Single Power Supply

Low Power Consumption

PMOS or CMOS Technologies

Choice of 42-pin DIP, 28-pin DIP, or B2-pin Flat Plastic Package

LI T B B N T B
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uCOM-4

Internal Registers

The ALY, the Accumulator, and the Carry Flag together comprise the central portion
of the yCOM-4 Microcomputer Family architecture, The ALU performs the arithmetic
and jogical operations and checks for various results, The Accumulator stores the
results generated by the ALY and acts as the major interface point between the RAM,
the 1/0 ports, and the Data Pointer registers. The Carry F/F can be addressed directly,
and can alse be set during an addition, The uPD546, uPD653, uPD5SYL, and pPDB50
also have a Carry Save F/F for storage the value of the Carry F/F,

Data Pointer Registers

The DPyY register and 4-kit DP|_ register reside outside the RAM. They function as the
Cxata Pointer, addressing the rows and columns af the RAM, respectively. They are
individually sccessible and the L register can be automatically incramented or
decrementad, )

RAM

All uCOM-4 microcomputers have a static RAM organized into a multiple-row by
16-column configuration, as follows:

MICROCOMPUTER RAM ORGANIZATION l DPY oPL
#PDBA6, nPDBS3, 6«4 Growsx 16 columns | 3 a
uPDBRTL, and uPDEE0

HPDE47 wPDG47L B4 x4 4 rows x 18 columns 2 4
¢PDESZ, and uPDBST

wPDS50, uPDSEIL, 32x4 2 rows x 18 columns 1 4
#PD554, wPRGE4L,

and uPDE6E2

The pPDbBAG, uPDE53, HPDS57L, and pPDE50 also have a 4-bit Flag register and six
4-bit working registers resident in the last row of the RAM. Their extended instruction
set provides 10 additional instruetions with which youw can aceess or manipulate these
seven registers.

ROM

The ROM is the mask-pragrammable portion of the pCOM-4 Microcomputer which
stores the application program, It is organized as foliows:

MICROCOMPUTER ROM ORGANIZATION
FIELDS PAGES

uPMI546, uPDEE3, | 2000xB 8 18

| 1PDB5TL, and uPDESO | _ i . -
1POS47, uPDGATL, 1000 % 8 '[ B 8
uPDB552, PDBST

| PDBG4, uPDBBAL, | 1000x8 | B B
andpPD652 | _ .

lﬁ??ﬁiﬂ_a".d_“"E?SEL_._ 1. BA0xE_ ..._T_._..__B__ 8
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uCOM-4

FUNCT]ONAL Program Countar and Stack Flegister

DESCRIPTION
(CONT.)

The Program Counter contains the address of a particular instruction being exacuted.
It is incramented during normal operation, but can be modified by various JUMP and
CALL instructions, The Stack Register is a LIFO push-down stack register used to save
the value of the Program Counter when 2 subrautine is called. It is organized as follows:

. . . STACK ALLOWABLE
MICROCOMPUTER  ORGANIZATION SUBROGUTINE CALLS
uPDB46, pPDESS, © 3words X 11 bits 3 Lovels
pPDS57L, and uPDESD
#PDEE1 2 words x 10 bits 2 Levels
+PDB47, #PD5ATL, 1 word x 10 bits 1 Lewe|
and pPLES2 .
KkPDSEQ, uPDEHOL, 1 word x 10 hits 1 Level
uPDES4, tPD554L, :
and uPDBS2
Intarrupts

Al pCOM-4 micracomputers are equipped with a software-testable interrupt which
skips an instruction if the interrupt F/F has been set, The TIT instruction resets the
Interrupt F/F,

tn addition, the uPD546, uPD563, tPDE6TL., and uPDEB0 have a level-triggered hard-
ware interrupt, which causes an sutomatic stack level shift and interrupt service rautine
call when an interrupt oceurs,

Interval Timer

The 4PDE4B, uPD553, uPDSS7L, and uPDE50 are equipped with a programmable
B-bit interval timer whigh consists of @ G-bit polynomial counter and a 6-bit binary
down counter, The STM instruction sets the initial value of the binary down counter
and starts the timing, The gelynemial counter decrements the binary down counter
when 83 instruction cycles have been completed. When the binary down counter
reaches zerg, the timer F/F is set. The TTM |nstruct|on tests the timer F/F, and skips
the next |nstructlon |f |t is set,

Clock and"Reset Cifcuif'ry

The Clock Circuitry for any uCOM-4 microcomputer can be implemented by connect-
ing either an Intermediata Frequency Transformer {IFT] and a capacitor, or a Ceramic
Resonator and two capacitors, 1o the CLp and CL7 Inputs. The Power-On-Raset
Circuitry for any uCOM-4 microcomgputer can be implemented by connecting a
Resistor, a Capacitor, and a Diode to the RESET input,
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pCOM-4

/O Capability
The wCOM-4 microcomputer family devices have either 35 or 21 /O lines, dapending
upon the individua! device, for communication with and control of external circuitry,
They are organized as follows:

FUNCTIONAL
DESCRIPTION
(CONT.)

uPD54G, LPDEAT
sPD5a7L, LPD5EZ, #P¥S60, uPDB5OL,
uPD553, »PDEBD, wPOBES, LPDSESAL.,
PORT SYMBOL FUNCTION and PDHES1 uPDES?L, and nPDG52
Port A PAG.a 4-Bit Inpur . [
PortB | FBog | 4.BitInput N, S S . -
Part C FCo.a 4-Bit Input/Output B . ! *
(VF Drive Possiblet
Part D FDg.3 -d-Bit Input/Qutput . -
(¥ F Driva Possibilel
Part E PEQ.3 4-8it Dutput . ]
{VF Drive Passible}
Port F PFo.3 4-Biv Qutput . .
i {VF Drive Possiblat
f L ET R 4. Bit Qutput .
Part G i IWF Drive Passizial
[ Pap, 1-Bit Output .
[ IVF Drive Possible}
Port H - PHg.5 4-Bit Output L]
{VF Drive Possibia!
Fore | Flo_o 3-Bit Qutput -
IVF Drive Possibiel

Davelopment Tools

The NEC Development System [NDS) is available for developing software sarvice code,
editing, and assembling souree code into object code. In addition, the ASM.43 Cross
Assembler is available for systems which support either the Intel 151511 Operating
System or the CP/M {® Digital Research Corp.) Operating System,

The EVAK1IT-43P Evaluation Board is available for production device emuiation and
prototype system debugging. The SE-43F Emulation Board is available for demon-

strating the final system design. The uPDS56B ROM-less Evaluatian Chip is available
for small pilot production,
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«PD546, uPD553, uCOM-4
pPDSE7L, uPDB5EO
BLOCK DIAGRAM

UP/DOWN INSTAUCTION BUS E BIT
poz (' g : l COUNTER | . . _
— t
" RAM X—] 5
PHg.3 C_—_!E‘(“’” y DECOOER O 4 HMreus
oP
L AL CONTROL
. AND
PGp-3 C: G K227, o DECODE AOM
: G-BUS 2000 x 8
4BIT
Z [~ oy
DFy
RAM
9B xd ~
4 8iT|
A 13-BIT
RAM PROGRAM COLUINTER
BUFFER @
e
4 RIT H
TIMER STACK O
48T
INTERFACE i STACK 2
CLoo—= CLOCK é I
NERATOR T
CLy o= GE INT RES
Mate: Block disgram above applies 1o pPDS4E, wPDSES, and wPOESC 4 bit microcomputers. The
uPOSE7 L block diagram & sirmilar to the above, except that PBg.3, PG .3, PHg 3. and
Plg.2 have been ¢liminated to accommodate the uP D557 L' 28-pm package,
uPDBA7, uPDSATL,
pPDEB2, 1PDE51
BLOCK DIAGRAM
i UP DWW INSTHUCTION BUS 5 84T
Pl ! COUNTER -
o
. - 1354 <L'{:'
R I DECOLER
] oeL
'_j . || BUM
] | 000x 8
| DP}.,
AAM
Glw 4
PN
amT 10-B1T
: : AAM FROGRAM COLNTER
BUFFEH
4 EIT [
STACK D
=
) 48 INT STACK *
FACE
INTERF ACF <: BaiT ) FiF [ PDELT DNLY
Cip o—= CLOCK l I
Y TATOH ;
PR — GEMERATO INT MES
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uCOM-4 #PDBEB0, uPDB5OL,

uPD554, uPD554L,
COUNTER

uPDB52
BLOCK DIAGRAM

RAM K——
NECODER E
At CONTROL FOM.
AND “POEE0
PGp _‘!’IIIII DECODE __H_| uFDESUL} 640« 8
| upDeBA f
- LPDB54L . 1000 x 8
; LPDES2 ’
ARah
32xa
4BIT A
té e . | STACK G i
o 4817 i INT
INTERFACE [ : FiF
g
g CLOGK 1
GEMERATOR INT  FAES
[
The uPD546, uPDG5E3, uPDBE67L, and uPDB50 execute all BO instructions of the INSTRUCTION SET
extended LCOM-4 instruction set. The 22 additional instructions are indicated by

shading,

The yPD547, uPDB47L, uPD650, uPD5ESOL, pPDSE2, uPDES4, 1PISEAL, pPTE6T,
and pPD652 execute a 58 instruction subset of the pCOM-4 instruction set.
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INSTRUCTION SET
SYMBOL DEFINITIONS

uCOM-4

The following abbreviati_ons are used in the deseription of the LCOM-4 instruction set:

SYMBOL EXPLANATION AND USE
Ace Accumulator
Acc,, Bit “n’' of Accumulator
address immediate address
c Carry F/F
c Catry Save F/F ]
data Immediate data -
Dn Bit “n” of imm;a;:?at-;-data or immediate address
DP Dsta Painter
DPH Upper Bits of Data Pointer
DPy Lower 4 Bits of Data Pointer
FLAG | FLAG Register -7
INTE F/F Interrupt Enable F/F
INT F/F Interrupt F/F
P Parallel Input/Output Port addressed by the value within the brackets
Pn Bit “n” of Program Counter
FA, Input Port A
PC Input/Qutput Part C i
PD Input/Qutput Port D
PE Qutput Port E
R R Renister
S 3 Register
L SKiP Mumber of Bytes i next instruction when skip condition ocours )
STACK Stack Register ]
TC 6-Bit Binary Down Timer Countsr
TIMER F/F | Timer F/F )
W W Redgister
X | XRegister T
Y Y Register B
Z Z Register
{ 1} The contents of RAM addressed by the value within the brackets
[ 1 The contents of ROM addressed by the value within the brackets
i Lead, Store, or Transfar B
+ Exchange
- Complement
LOGICAL EXCLUSIVE QR
Applies to tPDB46, uFDB53, #PDS568, uPDS57L, and uPDBA0 only
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uCOM-4

INSTRUCTION SET

Transfer OF | 10 Age o

INETRUCTION CODE SIKIF
MNEMONIC FUNCTIDN TION Dy Dp Ds D4y D3 D3 D1 DOg [BYTES | CYELES | CONDITION]
LOAD
LI dets App+ D3p Losd Agg with 4 lie of Imme- 1 4] /] 1 0y D2 D Dg i' 1 ] Sming
diste date; axaculs tuccseding |
LI [natruetioni s NOP ,I
Inntructlons
L Age - (DP) Lomd A with the RAM contents (| O Q 1 1 1 2 [+ 1] 1 1
weldresred oy OF
Lht et Agg + [OP] Load App with the RAM conwents | O ] 1 1 1 (] 0y Dg 1 1
OPpy+~ OPy ¥ Dy adcrassad by DP; Pertorm o
LOGICAL EXCLUSIVE-OR
Batwesn DPY and 2 kit of H
Immadiste Dare. Store the rale
In DPy _]
LDI dua OF ~ Dg.g J Lond OF whh 7 Ditsof immadiete | @ © ) 1 o 1 i 1 2 F] Iq
dars i} Dg ©g 04 D3 0 Dy Dp
LDZ dows DPH+ 0 " Load DPY with 0: 1 © 4@ © D3 03 01 0o ¥ 1 |
DPL +~ D39 Losd DP|_ wich # bite of 1
immadiste date }
ETORE l
5 {OFt+— Agg ! Stora Agg Inta the RAM location | D ] o 0 a 1 0 o 1 1
] sddramsd by QF
TAANEFER |‘
— I
TAL DP_ ~ Age Teanafer Agp 1o 0P o ? ] o a 1 1 1 1 1 ]
Ly L 1 Q ] 1 o 1 1

B

EXCHANGE

X Apg e+ OP 1 Exchangs A with the RAM on. o o t @4 1 o & o 1 1
tents addrenad by OF .
X1 Agg + (DP} Exchengs Agp with RAM con- o a 1 1 1 1 L e 1 1+8 | OPL*OH |
DP+~DPL+1 nts addrenssd by DP; Incrament .
Skigif DP =~ OH DP; Skip if DP = OH o
XD Agc + (D Enchangs ACg with 1he RAN 2 o t © 1 1 @ o 1 15§ | DAL =FH |
DPL~—DP_L =1 contents sadrened by OF; I|
Ship W DP = FH decramant DPy; Skip [! OP) = FH i
X dse Ace (DR Exchange Age with the FLAM o a 1 o 1 o D Dy 1 1 !
DPy ~ DPy ¥ D g contants addramed by OF; Per-
form & LOGHC AL EXCLUSIVE-
OR Betwaen DPyy and 2 bits of
Irnmadinte dutd; 1074 The ranwits
In OPFy |
XM dats Agc s (OP] Exchange Ao with 1ha RAM o ] 1 1 1 1 i Og 1 1+E LR OH
0Py = Dy ¥ D1 contents nddreniec by DF; Par- |
DPy + OF) +1 lorm » LOGICAL EXCLLBIVE-
Skip il OF =0k OR Betwean DPy snd 2 bits of |
Immadinte data; slark the fanulte
in DPy ingrament BP | Skie it
DR = OH
XMO dae Ace + {DF) Exchinge App with the AAM o [+3 1 1] 1 1 +1] o 1 1+5 DPL = FH
DPy ~ DF W ¥ D1 g contenty sddrecked by BP; Par-
DPL «— DPL -1 form n LOGICAL EXCLUSIVE-
Skip it P = FH OR Batywaan DPy and 2 bitg of
immeedliate date; slpre the resuits
In QP decrament DRy Skp if

S EARTIEd Y

el DF with § Fegistar

i

= RV Er i o
T g R e e TR

FE‘.‘. T L"F‘"‘““ﬁ“‘:""‘l““';_r.w A

Vps e
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INSTRUCTION SET

uCOM-4

(CONT.) :
INSTRUCTYON CODE EKIP
MNEMONIC FUNCTHIN DESCRIPTION Dy Bp Dp D4 D3 D2 Dy BYTEE | CYCLES | CONDATION|
ARITHMETIC
AD Acg+ app + IDF) Add the RAM contants addrémed o Q 1] ] 1 o ] 1 1+8 Ovacflow
Skip If averflew by OP 10 Agy; wkip If ovarflow I .
ganirated
aDC Apc=Acc+ ORI+ C Add the AAM contents addressed [+] b] [1] 1 1 1] /] 1 1
11 averflow ocgurs, by DP, and the Carry FIF t0 Ape;
c~—1 if pvarllow gzcurs, oL carry F/F
ADS Acc—Acp+ DRI+ C Add the AAM contants sddressid o 2 a o 1 o Q 1 1+5 Ovartiow
if overflow oceun, try OP and the carry F/F 10 ACp:
C 1 2nd akip if cwarllow ageurs, it Carry FIF
and akip
DAA Bpp - bog B Add 610 Apg to Adjuet o g o @ a9 1 1 1 1
Daclmal tor BCD Addition
DAS App = Aop + 10 Add 1010 Ape 1o Adjun [ L] 1] ] 1 0 ki 1 1
Detlmal for BCO Subtraction
LOOCAL
EXL Ace + Acg ¥ (DP) Parform & LOGICAL o o 0 . 1 0 1 1
EXCLUSIVE-QR birwaen the
RAM contanty sddrasisd by OP
and App; wore the el In Apg
ACCUMULATOR
CLA Agg 10 Claar Ape to 2010 1 0 0 1 0 o o 1 1 Ftring
TMA Acp - ACe Complemant Acp 2 1] L 1 L] Q 1 1
=1 Apo=AgC+! Complament A; Incrament & ¢ 0 ] 1 [ ) 1 1
CARRY FLAG
cLC C+=0 RAaet Cwrie FUF 10 2avo o 0 ] 1] 1 0 1 1 1
STC =1 5t Carry F{F ta one ] 1] 1] 1 1 1 1 T
TC Skipit C =1 Gklp i Carry FIF in trus Q 0 o o Q 1 o t T+5 =1

AN E g

L= Agg—Agp+1 Increment &: Skig H overflow L] 1] a 1] 1 1 4] 1 1+5 Chearfiaw
Skip if overflow s pEnErted

DEC Apc—Agc=1 Dacrement A; Skip T underflaw a 0 a 1] 1 1 1 1 1+5 Rdrecur fhoo
kip if undartiow aoturnt

IND DFy ~DP_+1 Incremant DPy_; a o 1 1 13 Q 1 1 T+5 DF) = OH
Sklp if OP; - 0H Skip il DPy = 0H

DED Dacremant DP| ; i} 1) 1] 1 1] 1] 1 1 1+5 DPFL = FH

’ Skip il BF = FH
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INSTRUCTION SET

(CONT.}
INSTRUCT ION CODE SKIP
MNEMONIC PUNCTION [ TION Pr Og Ds DOy D3 Bz Dy Dp | BYTEE | CYCLES | CONDITION
BET MANIFULATIOM
RME dota {DPlgsy ~ 0 Aryet b 1ingle bir ldenoted by 0 1 1 a 1 ] oy O 1 1
D4-Dgt ol RAM at the lacation
scddrapeed by OF to 2ero
5ME ditg {DPhyy 1 Swt a tingle bit {denpied by D1Dp}t | ¢ 1 1 1 1 D 0y By i 1
of FLAM 8 1he [OCation Sddredted
by DP to one
‘| REB dms PEpit 0 Reset b singlt bt (denoted by L] 1 1 [ 0 1 Dy Dy 1 2
D10y} of autoul Fort E o o4ro
'{%e8 data PEyiy ~ 1 Srt m aingle bit fdencted by D10 | 0 1 1 1 o 1 Dy Dp 1 2
af output Port E ta ans
AFA data PIDPL gy ~ 0 FAmsse @ aingle it idencted by L] 1 1 1] o 0 Dy Dy 1 1
CH Digh of Lhy gutpul pon
sddresad by OGP 1o fera
£PB dats FIOP Jgjy ~ 1 Bat m ningle tit idencted by O1Dgl | O 1 1 1 [+) [1] o Og 1 1
af the GUtpLL pOrt 40dresed by
oF )
JUMP, CALL AND RETUAN
JMP adoran Fip0+~D1gg Jump Lo Lthe podreys spacilad by 1 1] 1 o L) Dy Dy Dg 2 2
11 bits of immediate dute By Dg Dy Da Dy Dy DO Op
ACP address Pg.g - 0.0 Jump v the addragg within tha 1 1 Oy D4 D03 Dy Wy Do 1 1
currgn) ROM poage spacified by.
G bite of Imemadlaw oate 5
Pa P53 = ACC Jurip to the sddres within the o 1 o o Q o Q 1 1 2 .
F1p+00 cutrent ROM pege moditied by ) .
Reg -
CAL eddras Srack « P+ Srore a raturn pddress P F 20in 1 ] 1 1] 1 Oip Og Dg 2 F
Pipa — Do the stack call th subroutineprg-  |Dy Dy D3 Da By Dz D Og
qgrém st the [ocation spacified by
11 bita of lmmedste deta
CZP addrass Stack +— P r 1 Seor a return adordas (F + 14 In 1 2 1 1 Oy 0Oz Dy Dg 1 1 !
P1p-g -+~ 00000 the atack; £all 1§ subrovting pro- .
P52 -Dag gram ut o o $ixteen [ouations in
P+ 00 Page ¢ of Field 0. specified by 4
bits of immediatz date
AT P+ Sreck Retitn from Subraytina ¢ 1 & 0D 1 @3 o o 1 F
RATS P+ Stack Fatutn trom Subrouting; ship 4] t [ "] 1 [+] o 1 1 2+ 8 | Unconditional
SKip dini . v |
BRI
Ci deta Shipof Ape = Oag Skip |f AGe squali 4 bite af a a 0 1 1] 1 1. 1 2 2+58 Acc - Dag
e |51 dete 1 t 1] 1] O3 Dp [=1] Tp
L&) Skip if Acg = (DP} Sklp |f Ace equels the RAM [ a o o 1 1 o o 1 145 Agc = i0P}
conteny sgdreaged by DF
CMEB duca . Skl it “Cchit = [OPMyt Skig if the aingle kit ideroted by =] L] ¥ [1] 1 Dy Op 1 1+5 ACChi ™ 1CPYy
DyD0g! af Ace. it wull 1o the :
sifng & bit (also denoted by D Dgl
of RAM sddresssd by DP
TAR dams Skitif Apcy,, =1 Skip it the singie bit idencted by 0 a1 o o 'l o QOp 1 1+8 Al =1
i D30 of Age o vur .
CLI datw Skipit DP_ = Dag Skip it OF_ »q 4 ity o o o n 1 0 1 1 4] 2 2+% OFL = D33
Immediste dat 1 t i 0 Dy O3 M Dp
TMH duta Bkip it {DPly,y = 1 Skigr it the single bit ldanoted by o 1 b ) 1 1 aq 1] Og 1 1+8 [ ADPhg=1
Dq0p! of ths RAM location .
aodreied by DF iy rus
TPA data Skip if PAR, =1 Skip [f 1he single bit Idencted by [4] ] o 1 o t (1] Dg 1 2+5 Pagy =1
Oyop! o1 Port A s true
TPB data Sklpof P{DPlei‘ =1 Skip it the 1ingle bit (denoted by o 1 2 1 L1} a Oy Dy 1 1+5 P'DFL'DII =1
: Oy0g! of the input Port
adkiressed by DP| is irue
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INSTRUCTION-5ET

uCOM-4

{CONT.}
. INSTRUCTHIN CODE EKIP
MNEMOMIC FUNCTHIN DESCRIPTIDN Dy Dg Dp Dy D3 Dz P Bg BYTES | CYCLES | CONDITION
) INTERRUPT
TIT Skip M INT F{F =1 Bkip B Imerrupt F/F b tros; [+] [1] o Lr) [1] 4] 1 1 1 1+8 INT FIF =1

Rl interrupt FIF

1A App - PA Input Port A tv Age ] 1 e 0 0 0 © 90 ' 2
L3 Ape ~—PIOPL] Input the Port eodressed by ] [ T 1 1] L] 1 Q9 1 1

DFw Ace
OE PE ~ App Qutputl Agg to Porl E [ 1 [} ] o 1 [ ] T 7 ]
o PDPL) + Age Cutput Ace 10 the port [} a o o 1 1 1 1 1

addretsed by OP | X
oco PR+ D74 Outpun 8 bits of immedioe 9 i) -0 1 1 1 1 i) 2 E

PC3o+ D3g clwta o Ports Cend D D 0O Dg Dse Dz Dp D1 Dg
- GPU CONTAROL

NOP Parlatm no aperation; con- 1 1

Fumme one maching cycle

o ] a o [+ ] o [ 2 l
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Plastic
MILLIMETERS INCHES
A 56.0 MAX 2.2 MAX
B 2.6 MAX 0.1 MAX
C 251 | a1
D 05101 0.02 * 0.004
E S0.B 2.0
F 15 0.050
G 3.2 MIN 0.126 MIN
H 0.5 MIN 0.02 MIN
i §.22 Ma X 0.20 MAX
J E.72 MAX 0.22 MAX
K 15.24 0.6
L 13.2 0.52
M 0.3t 0.1 0.01  0.004

T -p0s

4
T
Plastic
MILLIMETERS | INCHES
A 38.0 MAX. 1496 MAX
B 249 | o008
c 250 | 01D
o 05+01 | 0020008
E 3107 IEE]
¥ 15 0.058
G 264 MIN 010 MIN
H 0.5 MIN D.02MIN
1 522MAK | D208 MAX
J 572 MAX | 0225 MAX
K 15.24 06
T 132 o5z |
M 025210 o.miﬂ_‘&
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PACKAGE
OUTLINES

42-PIN DIP
#PDBABC

uPD547C
pPDbA7LC
MPD552C
H#PDBB3C
uPDE50C
MPDES1C

28-PIN DIP
#PDS50C
#PDBBALC
uPDB54C
uPDBES4LC
pPDBSILC
uPDB52C
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PLASTIC
1iTem | MILLIMETERS | (NCHES
A 12.0 MAX 047 MAX
B 1.0-01 004 = 0,004
T T1ap” 7 [oss T
D 04 0.016 ‘
[T E | zis<osa [ oBBr0016
F_ o5 0.006
G | 26 0.1

wCOM4DS-282-CAT
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NEC

uPD546

NEC Electronics US.A. Inc. uPDS47

Microcomputer Division

DESCRIPTION

PIN CONFIGURATION

ABSOLUTE MAXIMUM
RATINGS*

4-BIT SINGLE CHIP MICROCOMPUTERS

The uPD546 and the uPD547 are pin-compatible 4-bit single chip microcomputers
which have similar architectures.

The yPDB46 contains a 2000 x 8-bit ROM, and a 96 x 4-bit AAM which includes six
working registers and the Flag register, |t has a lavel-triggered hardware interru pt, &
three-lavel stack, and a programmabile 6-bit timer. The uPD5AG executes all BO instruc-
tions af the extended pCOM-4 family instruction set.

The uPD547 contains a 1000 % 8-bit ROM and a 64 x 4-bit RAM, It has a testable
interrupt input INT, a single-level stack, and exacutes all 58 instructions of the
HCOM-4 famlly instruction set, The uPD547 is upward compatible with the uPD546.

Both the 4PDE46 and the yPD547 provide 35 /0 lines organized into the 4-bit input
Ports A and B, the 4-bit 1/0 Ports C and D, the 4.bit output Ports E, F, G, and H, and
the 3-bit output Port |, Both devices typleally execute their instructions with a 10 s
instruction cycle tima, The uPD546 and the uPD547 are manufactured with a standard
PMOS process, allowing use of a single — 10V power supply, and are available in a
42-pin dual-in-line plastic package.

PIM NAMES
T
cuig ! a203cLp PAG-PAZ Input Fort A
PCpr{d 2 4103
PC? cl 2 oy gg’:? PEg-PB3 Input Port B
PC2E 4 39[1PB PCo-PC Input/Qutput Port C
PC3C] 5 381781 CoPCs
WNT s 37 PBg PDg-PDy Inaut/Qutput Part D
AESET(] 7 380 Pra;
Poor] @ 36 pay PEgQ-PE3 Qutput Port £
PO 9 3a[] PA, PFp-PF3 Output Port F
PD2 ] 10 #PD 333 Pap
PR3] 1 546/ 32[1 Pig PGy-PG3 Output Part G
PEp 12 547 310 Py .
PEL 13 30[ pig Hg-PH3 Qutput Port H
PE2 [J14 291 PH3 Pig-Plz Output Port |
PEZ[]15 2B PHY2 —
prg 16 2703 PHY NT Interrupt nput
PE1C]7 260 PHp CLg-Clq External Clock Signats
PF2 )18 26[1 PG3
FF3[]19 24 PG2 RESET Reset
TEST ] 20 23[QPGy -
ves (29 221760 Voo Pawer Supply Negative
v5g Power Supply Positiwe
TEST Factory Test Pin
{Connect to Vgg)
Operating Temperature ., . .ot ot e e et e -10°C w +70°C
Storage TEMPerature . .. . ..ot et e s b e e eme e ee e s -40°C to +125°C
Supply Valtage, VGG, . - o i e e -156 to +0.3V
IMput Voltages . ... . e e e - 1510 +0.3V
Output Voltages . . . . ... i et e ~16 to +0.3V
OCutput Current (Ports Cthrough |, sach bit) , ... ..., .............. -4 mA
(Total,all POrts) - ., .t ot s e et e -25 mA
Ta=25"C

*COMMENT: Stress above those listed under “"Absolute Maximum Ratings'” may cause permanent
damage to tha davica. This is a stress rating only and functlonal operation of the device at these or
any other conditions above those indicated in the operational sections of this specification is nat
implied, Exposure to absojute maximum rating conditions for extended periods may affect device
raliail ity .

Rav/1
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uPD546/547

T - -10°Cta +70°C; Vgg = —10v + 10% DC CHARACTERISTICS
LIMITS TEST .
PARAMETER SYMBOL {MIN |TYP MAX | UNIT CONDITIONS
Ports A through 0, INT,
Input Yoltags High Vi [ -2.0 W .FlErsET "
Fares A through O, (T,
Input ¥ohege Law VL -4.3 VGG W RESET
Ciock Uoltsqé High VaH 4] -0.8 W CLy Input, Exteroal Clock
Clock Voltags Low VoL -6.0 Vao v CLg Input, External Clock
. Ports A theaugh D, AT, |
lnput Laakage Current High ILiH +10 i RESET, Y| = -1V
Porty & theough [, THT,
leput Laakage Cufrant Low | 'wie -1 WA RESET, ) = -1y
Clock Inpul Leskage Currant High [y +200 uh Clg Input, VgH = ov
Clock Input Leaakage Curran Low el —200 A CLg 'nput, Vg = =11V
Parg G throwgh |,
YoH, el v IoH * 1.0 ma
Dutput Valtage High
v a4 v Porw C thrauph 1,
OHz - I * ~3.3 ma
Porta € through §,
Curpur Leakaga Cufrant Low ILoL -0 wh Vg -1
Supply Curremy [Fete) -30 ~50 mA
Ta-25°C CAPACITANCE
LIMITS TEST
PARAMETER SVMBOL | MIN TYP MAX UNIT CONDITIONS
Input Capacitance [M] th pF
Dutput Capacitanca Cgo 16 pF f=1MHz
InputfCutput Capacitance G 15 pF
T = -10°C 10 470°C, VGG = -10V £ 10% AC CHARACTERISTICS
LIMITS TEST
PARAMETER BYMBOL | MIN TYP MAX UNIT GONDITIONS
Oacillator Fréquancy ¥ 150 440 KHz
Aive and Full Times 1, tf 1] 03 Ty
Clock Pulsa Width High TWH 9.6 56 u3 EXTERNAL CLOCK
Clock Pulye Width Low W X 586 HE
- " CLOCK WAVEFORM

Vg5 -‘L '

VioH = = = — — — —

VoL 4 e e e

YaG
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NEC

[1PDS57L

NEC Electronics US.A. Inc.

Microcomputar Division

DESCRIPTION

PIN CONFIGURATION

ABSOLUTE MAXiIMUM

RATINGS*

4-BIT SINGLE CHIP MICROCOMPUTER WITH
VACUUM FLUORESCENT DISPLAY DRIVE
CAPABILITY

The uPDES7L is a 4-bit single chip microcomputer which has the same architecture as
the 4PDBB3, but is pin-compatible with the uPD5SBL and the HPDSS4L. The uPDS57L
contgins a 2000 x 8-bit ROM and.a 96 x 4-bit RAM, which includes six warking regis-
ters and the FLAG register. It has a lever-triggered hardware interrupt input INT, a
three-level stack and a 8-bit programmable timer, The HPDBSTL provides 21 1/0 lines,
organized into the 4-bit input port A, the 4-bit 1/0 perts C and D, and the 4-bit output
ports E and F, and the 1-bit output port G, The 17 1/0 ports and output ports are
capable of being pulled to - 35V in order to drive Vacuum Flucrescent Displays directly,
The uPD557L typicelly executes all BO instructions of the extended HCOM.4 family
instruction set. with a 25 us instruction cycle time. it is manufaétured with & meodified
PMOS process, allowing use of a single -8V power supply and is available in & 28-pin
dual-in-line plastic package,

The pPD5BSOL and the uPDSEAL are upward-compatible with the uPDBB7L .

ey \_J P cLo. PIN NAMES

peg ] 2 27':| VGG PAg—PA3 { Input Port A

PCIT 3 26[] RESET PCo—PC3 | Input/Output Port C

PCad 4 267 INT FOg—PD3 | Input/Output Port D

= 24 : PAs PEp—PE3 Dutput Port E

PDg E 6 23 :| Pag PFg—FPF3 gutput :ort ;

PO [] 7 uPD 227 ray ﬂ:' utput Port

557L T Interrupt loput

PD2([] 8 2107 Pag CLp—CL] | External Clock Signals

Pz © 207 PSo. RESET | Feset

PEg E 10 19 : PF3 Vas Power Supply MNegative

PEY [N 18] PF3 V5s Power Supply Paositive

PE2 [12 171 PFy TEST Factory Test Pin

PE3 [[13 16 [ PFg {Connect to Vgsl

Vg5 T4 15 [] TEST

Operating Temperatura . . .. ..... . ... ..\, -10°C to +70°C

Storage Temparature .. .. ..., ...y rn e -4D7C to +126°C

Supply Voltage, VGG . ... .. .. .o i =15 to +0.3V

fnput Voltages [Port A, INT, RESET) ... .. .. ....0. oo, -15 to +0.3V
PartsC, DY ..o ~40to +0.3V

OutputVoltages . .. ... ... . ... i -40 to 4+0.3V

Qutput Current (Ports C, D, eachbit) ... ..................... ... -4 mA
(PortsE, F, G,eachbit) ., ...................... -25 mA
(Total,allports) .. .......................... -100 mA

Ta = 256°C

"COMMENT: Stress above thosg listed under “Absolute Maximum Ratings” may cause parmanent
damsge to the device, This [5 e stress rating anly and functional oparation of the devica at these or
any othar conditions sbove those indicated In the val sectlons of this specification is nat
Imalied. Exposura to absoluts maxirum rating conditions for extended periods may affect device
rallabllity .

Rev/1
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JUPD557L

Ty =-10°C 1o +20°C; Vas = —B.OW £ 10%

LIMITS TEST
PARAMETER SYMBOL | MIN | TYP] maX | umay CONDITIONS
Input Valtage High ViH o -25 | v | Porsa.c.o,iNT, RESET
ViLy ~65 vgg | V| Pors A, INT, RESET
Input Voltape Low
ViLg 6.5 ~35 v | PertsC. B
Clack Voltags High VaH 1] -06 W CLg Imput, Fxternal Clock
Clock Voltage Low "’Q_L i =60 VGG v Cig Input, Lxtarngl Clock
Input Legkege Current High ILIH +10 A ;(:f:!“a:»vc. U INT, RESET
, 10 4 | Pors A,C,D,INT, RESET -
LiLy & V) =0V
Inpyt Leakege Current Low
tLiLg -30 gh | Fors C, D, W) = =35V
Clack Input Leakage Curtant High | 1 4 +200 nA CLg Input, Yy = 0V
Clock Input Leakage Currant Low | b g =200 | mA | Cloinput, Vg =-09V .
Ports C thepuph G,
VOH1 Y g e-2ma .
Dutput Valtage High
Von —~4.0 W Ports E, F i, lgH = -20 mA
Ports £ through G,
hovy ~10 LA )
Qutput Leakega Cutrent Low
\ _ag A Pons € through 5,
LoL2 " Vg = =3¢
Supply Current GG =20 | =36 maA
Tg = 26°C.
LIMITS TEST
PARAMETER SYMBOL [ MIN | TYPF| MAX | UNIT CONDITIONS
Input Cepecitance (] 16 pF
Outrput Capacitgnca o 15 pF i*1MHz
inputfOutpat Capecilance Cio 15 eF
Ta==10°C 10 +70°C: Vg =—B.0V + 10%
LIMITS TEST
PARAMETER EYMBOL | MIN | TYP | mAX | UNIT CONDITIONS
Oiclilmior Frequency L 100 180 kHz
Rize and Fall Times tre b a 03| ps
Clock Pulse Width High By 20 an u Eatcrmel Clock
Clack Pulss Width Law Toww 20 80|

160
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NEC uPD650

NEC Electronics US.A. Inc. - - uPD651
Microcomputer Division . . :
CMOS 4-BIT SINGLE CHIP MICROCOMPUTERS

DESCRIPTION The pPD68580 and the kPDBE1 are pin-compatible CMOS 4.bit single chip micracom-
puters which have similar architectures.

The uPDES0 contains a 2000 x 8-bit ROM, and a 98 x 4-bit RAM which includas six
working registers and the Flag register, It has a level-triggered hardware interrupt, e
three-level stack, and s programmable 6-bit Timer, The uPDS50 executes all BO
instructions of the extended uCOM-4 family instruction set, The uPDB661 contains a
1000 x 8-bit ROM and a 84 x 4-hit RAM. It has a testable interrupt input [NT, a two-
lavel stack, and axecutes all 68 instructions of the uCOM-4 family instruction set. The
#PD651 is upward-compatible with tha uPDE50.

Both the uPDBEO and the uPOB51 provide 35 1/Q lines, organized into the 4-bit input
perts A and B, the 4-bit 1/0 ports € and [, the 4-bit output ports E, F, 5, and H, and
the 3-bit output port |, Both devices typically execute their instructions with a 10 ps
instruction cycle time. The pPD650 and the pPDES1 are manufactured with a standard
CMOS procass, allowing use of a single +5V power supply, and are available in a 42-pin
Dual-in-line plastic package. The uPDEBE] i3 also available in a space-saving 52-pin flat
plastic package.

. PIN NAMES
PIN CONFIGURATION eudT ™ clp N
Peg] 2 a1 vgg PAg-PAg Input Part &
[T ] aflrPR3 - -
pear] a safIPe? PBy-PB3 (nput Port B
FCIC] & 38[] P Pl
e s wHea Cp-PC3 Input/Qutout Port C
RESETL 7 8LIpray POp-#03 Input/Gutput Fort D
POl & B0rag
3 - pPD  mDray PEy-PE3 Qutput Port E
FOz 0 333 Pap
ro3]n 650G/ 3F e, PFg-PF3 Output Part F
FEGC] 12 g51c Een
PEY T Wl rig PGE-FGa Qutpat Port G
PEZ[I14 2\ PHY
ez 15 287 PHZ PHg-PH3 Output Port H
fFoCh L
PF?E 1? 9:3 Plg-Fl2 Quiput Port |
PE2 18 £G3
-r:;%’: 15 :g? [ Interrupt Inpur
\"CCE pGL_ Clg-CLy Extarnal Clack Bignals
= RESET Rxiay
ifeEFs § ? rerfy Ve Powar Supply Positlve
. Vss Ground
TEST Factory Tt Pin
" {Connact to Vpoh
NC Ne Connactian
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4PD650/651

ABSOLUTE MAXIMUM Operating Temperature . . ... . e e m30°C 10 485°C
RATINGS®™ Storage Temperature . . . ... .., . mBEC o +125°C

Supply Voltage, VCC . - . v o v e e e vt e e e m03 070V

Input Voltages (Ports A through D, INT, RESET). .03 to Voo +0.3V

Ou‘tputVuItageg..................................—0.3tchc+0.3V
Output Current {Ports C through |, sach bit) . ... ... e e e 2.5 mA
Ty=25°C {Total, all portsh .. .. ... . I 117§

*COMMENT: Stress above those listecl undor “"Ahsolute Maximum Ratings” may cause permansnt
damags to the device. This i§ a stress rating only and funetlengl operation of the device at thase or
any other conditions abova those indizated in tha operatianal sectlons of thls specification is not
imptled. Exposure to absolute maximum rating conditions for extended periods may affect device

reliability .
Ty = =30°C to 488°C: Vg = +BV £10%
T p— DC CHARACTERISTICS
PARAMETER SYMBOL MIN TYP MAX LKIT CONDHTIONS
Ports & through D, TNT
Input Voltage High ViH 0.7 Voo Voo ¥ AESET
peris & through O, INT
Input Valtage Low LT [ A3veg v AESET
Clagk Yohaga High VaH 0.7 Voo Voo W Ly lnpyt, Externsl Cloek
Llock voluage Low Val 1] 0.3 Voo v CLg bnput, Extarnel Clogk
Ports A through O, INT
Input Leskage Current High FIH +14a A AESET, ¥) = Vog
Parm A thraygh O, 1T,
Input Leakaga Current Law I =10 HA AESET, V) = OV
Clock Input Leakage Current Hiph | 1 g 1200 pA | Cig Input, Vgy = Yor
Claek Input Leskege Current Low FLgl —200 WA | Clg Input, Vg = 0V
v
Vouy | vec-08 v T;:'-L_’:?:: v
Curput Yolwge High o~ Forts € through |
ris C through 1,
V{)H:, Vor =28 v 1aH = -2.0 mA
Paru € through |,
VoL, W08 VL -e20mA
Curtput Voltage Low i X o
orts E through 1,
Voup 104 VY g e nama
Output Leakags Currant Low Lo =10 wA | Porti G, D, Vg =0V
Supply Currant oo | +de +2.0 m
Te=20C
T — CAPACITANCE
PARAMETER BYMAOL MIN TYP MAX UNIT [ M__
Input Capacitence ] 16 pF
Qutput Capacitance €o L pr ey MHZ
Input/Output Capaoltance [+114] 18 pf
Tg=-30°C to +B5°C; Vog = +6 £ 10%
LIMITS TEBT AC CHARACTERISTICS
PARAMETER SYMBOL MIN TYP AR UNIT CONDITIONS
Oncilletor Fraguancy T 180 440 KHz
Rlse and Fall Timas 1, Uf o 03 i}
Clack Pulse Width High [ 0% 56 | us EXTEANAL CLOCK
Clock Pulse Widih Low o o6 6.8 s
o : CLOCK WAVEFORM

VaH = = — = — — —

VoL L o f

Vs
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NEC

J4PD547L

NEC Electronics US.A. Inc.

Microcomputer Division

DESCRIPTION

PIN CONFIGURATION

ABSOLUTE MAXIMUM
RATINGS*

4-BIT SINGLE CHIP MICROCOMPUTER

The uPD547L is a 4-bit single chip micracomputer which has the same architecture as
the uPDE47. |1 containg a 1000 x 8-bit ROM, a 64 x 4-bit RAM, a testable interrupt
input Nt and a single-level stack

Tha ,uPD'54?L provides 36 1/O lings, organized into the 4-bit input ports A and B, the
4-bjt 1/0 ports C and D, the 4-bit output ports, E, F, G, and H, and the 3-bit output
part |, The uPDG47L typically executes all 58 instructions of the uCOM-4 family
instruction set with a 25 us instruction cycle time, It is manufactured with a modified
PMOS process, allowing use of a single -8V power supply, and is available in a 42-pin
dual-in-line plastic package,

PIN NAMES
cL =’ 4200CLg Pag-PAz Input Port A
pcg] 2 41 0veg
pcid 3 40[3PE3 PBg-PB3 Inpot Port B
PC2O 4 agPEZ BCr-P
pc3] s a8 3_951 Cg-PC3 Input{Output Port ©
W} e a7 gpan PDg-PD3 Input/Quiput Port D
RESET[] 7 38 rag
pog 8 350 pag PEqp-PE3 Output Port E
D[] o 310 PA4 PFp-FF3 Qutput Port F
FDa OO0 upPD 330 Pap
PD3 11 2P rip PGY-PGa Cuteut Port G
oz V- mifen PHg-PH Output Port M
PE] E 13 30 j PlQ 0 3 utput Forg
PE7 [ 714 29[ PH7 Pig-Piz Qutput Port |
FE3l 15 2B[] PHo
= 22 en; Nt Interrupt Input
PFy ]t 260 PHg CLgCLy Extarral Clack Signals
PF2 18 26 PG3
PE3 19 24y PGy RESET Resat
TEST 20 23[JPG1 -
ves Ozt 220 7Go VGG Power Supply Negative
Vss Power Supply Positive
TEST Factory Test Pin
{Connect to Vgg)
Operating TBMPerBture . .. v v e v e vt en e rns s . .~ 10°C to+70°C
Storage TemMperature . .. .. ........ e s -40°C to +125°C
SLpPlY WOlage, VGG, - v v v e i e i e e el ~15 to +0,3V
INPUt M OagES & . . it et e e e e e e ~15 to +0.3V
Output Voltages . . . .ottt i e v e e e ~15 to +D.3V
Output Current (Ports Cthrough |, eachbit} ... ... ................. -4 mA
{Total,allports) . . . ... ... i i i i e -26 mA
Ta=25°C

*COMMENT: Stress abave those listed under ““Absoluts Maximum Ratings” may cause permanent
rdamage to the device. This is a stress rating only and functional operation of the device at these or
any other conditions above those indicated in the opsrational sections of this specification is not
implied, Exposure to abhgolute maximum rating conditions for extended periods may affact device
retiabllity .
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M PD54A7L

Ta - -1 C 0 +70'C vgg = -8V 2 10%

LIMITS TEST
PARAMETER SYMBOL [miN | TYP MAX | uNIT CONCHTICNS
it Volizne High YIH q 18 v ;DEr;sE; through B, INT,
Pons & iheaugh O, TNT,
It =
Input ¥oltage Low Wy =l Vg N RESET
Clack Yohage High Yo v} -0.8 W Cly Inpul, External Clock
Clogk VYohage Low Vol -50 Voo v Chp lnpwi, Excernal Clock
Parig A rhrangh [, [HT,
Input Leakoye Current High 1L H +10 i RESET, V| = -1V
" Party & thraugn [, THT,
Input Leakage Current Low L -10 HA RESET, V| = -9V
Clock Inpue [eakape Cutrgnt High T pH 200 po CLp tnput, \"q\H =0v
- - - .
Clgck Fnput Leakage Curren Low Tal -200 I CLo Input, Vo = 8%
Foris € thraugh |,
VoH| -re d Iggn = <1.0 maA
Cutput Vollage Heh —_—
v 23 v Parts € thraugh |,
Gz r - IgH -39 ma
Barys £ through |,
Cuwtput Leakage Currani Low Lo -10 uh Vo - -0V
Supply Currant Izo 1 -15 -2 mA
Tg=25"C
LIMITS TEST
PARAMETER SYMBOL MIN TYP MAX UNIT CONDITIONS
nput CApacitance (8] 15 pF
Dutput Capacimancs Cg 15 pF =) MM
inpuliutput Capecitance Cip 15 pF
Ta= -10°C 10 +70°C; vy = =BV ¢ 10%
LIMITS TEST
PARAMETER SYMBOL | MIN TYP | MAX UNIT CONDITIONS
Cacillator Frequency 1 100 180 KH
Rise and Fall Times L7 4] @3 s
Clock Pulse Width High oy 20 a0 HE EXTERNAL CLOCK,
Clock Pulge Width Law towy 2.0 a.0 uE
1/f
Vg -
VaH =
VL
VGG
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NEC 4uPD552
NEC Electronics U.S.A. Inc. uPD553

Microcomputer Division

4-BIT SINGLE CHIP MICROCOMPUTERS WITH
VACUUM FLUORESCENT DISPLAY DRIVE
CAPABILITY '

DESCRIPTION  The uPDE52 and the pPDBES3 are pin-compatible 4.bit single chip microcomputers
which have similar architectures.

The uPD562Z containg a 1000 x 8-bit ROM and a 64 x 4-bit RAM. It has a testable
interrupt input INT, a single-tavel stack, and executes all 58 instructions of the
HCOM-4 family instruction set, The uPDS62 is upward compatible with the pPD553.

The uPD553 contains a 2000 x B-bit ROM, and a 96 x 4-bit RAM which inciudes six
working ragisters and the Flag register, It has a level-triggered hardware interrupt, a
thraa-evel stack, and a programmable G-hbit Timer. The uPD5563 executes all BO
instructions of tha extendad 4COM-4 family instruction set,

Both the HPD5E2 and the tPDE63 provide 35 1/0 lines organized inte the 4-bit input
Parts A and B, the 4-hit 1/O Ports C and D, the 4-bit output Ports E, F, G, and H, and
the 3bit output Part (. The 27 1/0 ports and output ports are capable of being pulled
to =36V in arder to drive Vacuum Fhicrescent Displays directly, Both devices typically
execute their instructions with a 10 ps instruction cycle time, The uPDSE2 and the
MPDBE3 are manufactured with a standard PMOS process, allowing use of a single
-10V power supply, and are available in a 42-pin dual-in-line plastic package.

PIN CONFIGURATION cuid d a2¢Lg PIN NAMES
pcol] 2 a1 VGG PAR-PAS Input Part A
pci} 3 400 PB3 FBp-FPB3 Input Port B
sggE ; gg g zg? PCg-PC3 Input/Output Port C
WT ] s 27[TPeg PDp-PD3 {nput/Output Port T
RESET(] 7 360 pagy PEQ-PE3 | Output Port E
Pool] 8 3510 PAy PFO-PF Output Port F
ro1d o safeal o3 iadhidl
ppz10 uPD 3300PAg PGg-PG3 | Qutput Port G
PO 11 652/ 32[1 Pz | PHgPH3 | Output Port R
PEa ]2 553 3P Plg-Flz Output Port |
PE1 113 303 Pig i
PEZ E 14 28] PH3 INT Interrupt Input
PEa[Tis ZB[T PH2 CLo-CLy Extarnal Clock Signals
E';o = 16 27 EII PH | RESET Reset
1 17 261 PHp -
prp s 2501 PG VGG Power Supply MNegative
PF3 e 24 FG2 Vgg Power Supply Positive
TESTQz0 23[] PG TEST Factory Test Pin
vgs [ 21 221 PGQ {Connect to Vgs)
ABSOLUTE MAXIMURM  Operating Temperatire . .. .o o vt v in e nsr et e enens ~10°C to +70°C
RATINGS™®  Storage TEMPEIatUIe . « o« oo v v e v v e cne s omeennemnneenns —40°C to +125°C
Supply Voltage, ViGG. .« - v v s i i e e e -15 ta +0.3V
Input Voltages (Part &, B, INT, RESET) . ... ......... ... . ..... - 15 to +0.3V
Parts C D) . . . e e ~ 40 to +0.3V
Output Voltages . . . .. L v i e e —-40 to +0.3V
Qutput Current {Ports C through [ each bity .., ... ......., ........ -12mA
(Total, all POrtS) o v v v et v e it e e b ae i e an s -60 mA
Ty = 25°C

*OOMMENT: Stress ahove those listed under “"Absolute Maximum Ratings”” may cause permanent
damage to the device, This s & stross rating only and functional operatlon of the device at these ar
any other ¢ondltions above those indicated in the operational sections of this specification is not
implied. Exposure to sbsoluta maximum rating conditions for cxtended periods may affect device
relighbility .
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Ty ==10°C 10 +70°C; Vigg = =10V + 10N DC CHARACTERISTICS
LIMITS TEST
PARAMETER SYMBOL 1 MIN TYP MAX LINIT CONDITIONE
Ports A through O, m,
Input Valtags High YiH ) =3B v RESET
v -15 v. v | Pons A, B, INT, RESET
Input Voltage Low 1Ly GG
ViLg ~15 =38 b Fors C. D
Clock Voliape High VaH Q -0.8 W TLp !npyt, Exxarnal Clock
Clock Vaoltage Low VE_ —4.0 Veg Y CLy ‘nput, Exrerngl Clock
Poris A thegugh D INT,
Input Leskege Current High ILIH +10 ub RESUT, V) = -1V
j R A Porta & trough O, [T,
Input Leakage Current Low iy - “ RESI:T, W = ~11¥
ILiLg -ap A Povis C, 0. Wy = =36V
Clack Input Leakepe Currant High Lk +200 72 Slg Input, ¥y = OV
Clozk Input Leakegs Currént Low gL =200 uh ClLp Inpur, ¥y = -11¥
Ports C through 1,
Curput Yolps High VoH ~2.0 ¥ 1M = -& mA
Ports G through |,
ILa, B B e Y )
Dutput Leakoge Current Low -
\ _30 " Porie © through |,
LOLy [ Vo - =35V
Supply Current GG —30 50 A
TarIS°C
Ll CAPACITANCE
LIMITE TEST
PARAMETER SYMBOL | MIN TYP | MAX UNIT CONDITIONS
input Capacitance ] 16 pF
Outpyt Capacitance [+ 15 BF 1 =1 MHz
Input/Quipun Capaclance Ci 16 pF
e e
Ta = -10°G t0 +70°C: vag = ~10v + 10% AGC CHARACTERISTICS
LIMITE TEBT
PFARAMETER BYMBOL | MM TYF MAX UNIT CONDITIONG
Oaelllwior Fraquaney t B0 440 KHe
Fise ang Fahl Tires O ] 0.2 yin
Clock Pule Widih High towy L] 6.5 uy EXTERNhAL CLOCK
Clock Puiss Width Low T 1] B "
- 14 - CLOCK WAVEFORM
Vgs 4 -

Vo = = = — o — =]

Voo L e
¢ 3

vag
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NEC

uPD550

NEC Electronics US.A. Inc. uPD554

Microcomputer Division

DESCRIPTION

PIN CONFIGURATION

ABSOLUTE MAXIMUM
RATINGS*

4-BIT SINGLE CHIP MICROCOMPUTERS WITH
VACUUM FLUORESCENT DISPLAY DRIVE
CAPABILITY

The uPDBED and the tPDEEY are pin-compatible 4-bit single chip microcomputers
which have the seme architecture. The only difference between them is that the
#PDBBO containg a 640 x 8-bit ROM, whereas the uPDB54 contains a 1000 x 8-bit
ROM, Both devices have a 32 x 4-hit RAM, a testable interrupt input W, and a
single-level stack. The pPDBES0D and the uPB64 provide 21 1/0 lines organized into:
the 4-bit input port A, the 4-bit 1/Q ports € and D, the 4-bit output ports E and F,
and the 1-bit output port G, The 17 1/0 ports and cutput ports are capable of being
pulled to - 35V in order to drive Yacuum Fluorescent Displays directly. The uPD550
and the ;tPDEB4 typically execute all B8 instructions of the pCOM-4 family instruc-
tion set with a 10 ys instruction cycle time, Both devices are manufacturad with a
standard PMOS process, allowing use of a single - 10V power supply, and are available
in a 2B pin dual-in-line plastic package,

PIN NAMES
e 1 N/ 28[7 cLg PAp-PA3 | Input Port A
Pea] 2 27 vea PCp-PC3 Input/{Qutput Part C
Pci] 3 26[7 resET PDQ-PD3 Input{Quiput Port D
g mpw  [merm Lo
o-PFa Lt pu 1
PRI B 2 ::3 PGg Output Port G
FDo[] & «PD 23 [ Pa2 CLgCLy External Clock Signals
P[] 7 B850/ 227 paq TRT Interrugat Input
PD2 [ 8 §64 211 rap RESET Reset
POaT] 9 20[] rGp Veo Power Supply Megative
PEg [0 197 PF3 Vgg Powar Supply Pasitive
PE1 []11 18] PFg TEST Factary Test Pin
pez [0z 1700 PRy {Connect 10 Vigg)
PE3 13 1861 Py
vgs e 18] TEST
Operating Tompersture, , ., ... .ccvi i e i iiinnns -10°C 1o +70°C
Storags TOMDEAIUIE . o o v v vt ve e er e nreans ce. . =40°C1o +126°C
SUPPlY Volage, VGG, - v v v v v vt v e it i e e e -15 ta +0.3V
CInput Voltages {Port A INT, RESET), . ..o et oo i au -15 to +H3.3V
fPorts C, D . . e e e ~40 to +0.3V
Output Voltages . ... ......... T T T T =40 to +).3V
Qutput Current {Ports C, D, sach bit} ... .. D Ll
{Ports E,F, B, eachbit] ., ......cv i vaaranas -5 mA
{Total allports) . . ... . i iii et e e -8l mA
Ta=26°C

*COMMENT: Stress above those listed under “Abselure Maximum Retings™ may cause permanent
damage to the device, This is a strass rating oniy and functional operation of the device at these or
any other conditions abave those Indlcated in the operational sections of this specification is not
implied. Exposure ta absolute maximum rating conditions far extended periods may affect device
reliakility .
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Ta=-10°C e +70°C; Vgg = —10% £ 10%

LI
MITS TEEY
PARAMETER SYMBQOL | MiIN | TYP| MAX | UNIT CONDITIONS
Input Voltage High VIH 0 -2.0 v Pores &, 13, D, THT, RESET
' viL, | -44 VGG § V  |Ports A, INT, AESET
Input Yoltegs Low
ViLg -4.3 ~36 v Ports G, D
Clack Voltape High VaH o -4 v CLyg Input, External Clock
Clock Valtege Low VgL -6.0 vag v ClLg lnput, External Clack
I
Input Leskags Currant High It 10 | pa c‘:’:‘_":'v" D, TR, RESET
Port1 A, T, B, INT, RESET
: LIy -1a Ay -' 1V
Input Leskage Current Low 1=
’ tiLs -3q LY Poris C, 12, v = -35Y
Choek {nput Leskags Currant High | ILgn +200 | pA §Clg Input. Vg =0V
Clock lnput Laakegs Currant Low I aL =200 A ClLg Input, Vg =-11%
Vo 1.0 W Pora G, 0L IR = -2 mA
Qutput Volegs High OHy ]
VOHg =25 v Ports E, #, G, IgH =10 ma
1oLy -1 | ua :"":f;:':f""" G
Cutput Leakege Currant Low Q
. Ports € through G,
LOLg -3 uhA | vy = _d5v
Supply Curramt 166G =20 | =40 ma
Ts=25"C
LIMITS TEST
PARAMETER symaoL | MIN | TYP | MAX | umiT CONDITIONS
\nput Capacitance Gy 1% pF
Output Cepsacitanca Co 1% pF fa]MHz
Input/Cutput Capacitanca Cro 5 pF
Ty« -10°C 10 +70°C; Vg = ~10V & 10%
LIMITE TEST
PARAMETER SYMBOL | MIN [ TYF| MAX | UNIT CONDITIONS
Oxeillator Frequency ' 150 440 KHz
Al sng Fell Timas ot 1] 0.3 m
Clock Pulsy Width High WH 0.8 6.6 Tt Exwrnal Clack
Ciock Pulse Width Low bw, | 06 5.8 us
LFi
VEs =4 —
VoH 4= — — = — = = ]
VoL L oo — e
Vao
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NEC

uPD550L

NEC Electronics US.A. Inc. uPD554L

Microcomputer Division

DESCRIPTION

PIN CONFIGURATION

ABSOLUTE MAXIMUM
RATINGS*

4-BIT SINGLE CHIP MICROCOMPUTERS WITH
VACUUM FLUORESCENT DISPLAY DRIVE
CAPABILITY

The uPDB50L and the uPD554L are pin-compatible 4-bit ﬁingle chip mictocomputers
which have the same architecture, The only difference between them is that the
HPDL50L contains a 640 x 8 bit ROM, whereas the uPDB54L contains & 1000 x 8-bit
ROM. Both devices have a 32 x 4-bit RAM, a testable interrupt input INT, and a single-
levet stack. The uPDB50L and the nPD554L provide 27 1/0 lines organized into the
4-bit input port A, the 4.bit 1/0 ports C and D, the 4-bit output ports E and F, and the
1-bit output port G. The 17 1/O ports and output ports are capable of being pulled to
-356V in order to drive Vacuum Fluorescant Displays directly, The uPD5S0L and the
LPDS54L typically execute all 58 instructions of the uCOM-4 family instruction set
with a 26 g5 instruction cycle time, Both devices are manufactured with a modified
PMOS process, allowing use of a single ~8V powaer spply, and are avaflable in a 28-pin
dual-In-line plastic packaye.

The :.JPD55{JL_ and the uPDEEAL are upward campa'tible with the guPDS57L.

PIN NAMES

eLrf1 "’ 28 cLg PAG-PA3 | Input Port A

PCo I: 2 27 :l vae PCp-FC3 Input{Outpur Port

PC1[] 3 26[] RESET PDp-POC3 Input/Output Port O

PCo E a 250 Nt PEg-PE3 Output Port E

PCa] & 24[7 Ay PFa-PF3 Output Port F

D PA . PGg Qutput Port G

o] e 2 D 2 - [ CLo-CLq Extarnal Cleck Signals

PO1[] 7 ;5':31 22 g PA1 ™ interrupt Input

POz 8 ssqL P PAe RESET. | Reset

PDy ] & 2017 PGp vaa Power Supply Negative

FEg {10 19 [7] PF3 Vgg Power Supply Positive

PE( []11 18] PFp TEST Factory Test Pin

PEg 12 17 [ PFq [Connect to Vgg)

PE3 [13 18 [ PFg

Vss Chg _ 15 ] TEST

Qperating Tamoaratura ............. Cee e e -10°C to +70°C

Storage Temperatura . , .., ..... P e -40°C to +1258°C

Supply Voltage, VGG « v v v v v v i e e =15 10 +0.3V

Input Valtages (Port A, NT, RESET] ...................... -15 to +0.3V
{PortsC, D) .. ............. . -40 to +0.3V

Dutput VOItagEE . L . o e e e e e ~40 to +0.3V

Cutput Current (Ports C, D, each hit} .., ... .. ... .. ... ... ... ... -4 mA
(Ports E, F, G,eachhit) ., ........... ... ..0u... -15 mA
(Tetal, allports) . ............. ... . ..., - B0 mA

T,=25°C

*COMMENT: Sirass sbove those listed under “Absoiute Mammum Ratings” may cause permanent
darnage to the device. This is a stress rating only and functional operation of the devige at these or
any other tonditions above thosa indicated in the operational sections of this specification is nat
implied. Exposure to absolute maximum rating congitions for extendsd periods may affect device
raliabikity.
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Ty =-10"C ta +70°C: wgg = -B.OV ¢ 10%

LIMITS TEST
PARAMETER SYMBOL] MIN | TYP] MAX | UNIT COMNDITIGNS
Input Yaliega High ViM 1] -1.8 Y Ports &, T, 3, THT, HESET
Vi, -4.5 vac v Parts & INT, AESET
1nput Valtage Low
VH.: -4.6 -35 W Paru C, 0
Clock Woiiape High VaH 1] -0.6 v CLg Input, External Clack
Clock Vaoltege Low VoL ~8.0 vag N CiLy Input, External Clock
) Parts &, C, D, TNT, RESET
Input Leak#qge Current High 1 +14 BA Yy - -ty
Ports &, C, D, THT, RESET
I|_||_1 -10 A Yy e -GV
Input Leakage Currant Low 1
iy -3 uh Forts G, D, V| = =30V
Clgck Input Leakegs Cusrent High | 1L sH +200 | wA | CLg Input, Ve = OV
Clock Input Leaksge Currant Low 'LaL =200 ey CLpy Input, V@L =0y
W -+.0 W PartsC, DO, | ~-2mh
Output Voltage High Oky OH
VoHg -2.5 v Ports B, F, G, 1gy = -10mA
Forts C theaugh G,
1|_o|_‘ -10 B& Vo = OV
Quiput Leakega Currant Low 9
| Porus © through G,
LOLg -30 | wA vy -_gey
Supply Curient l6g -12 1 ~24 ma,
Ta=25°C
LIMITS TEST
PARAMETER aymBoL | MIN | TYP| MAX | UNIT CONDITIONS
Inpit Capacitance ¢ 1% pF
Quiput Cepacliance Ca 16 pF _i = 1 MHz
InputfOuteut Capacitance Cig 15 pF
Ty =-10°C 1o +70°C; Vg = -8.0V + 10%
LIMITS
TEST
PARAMETER SYMBOL | MIN | TYP] MAX | UNIT CONDITIONS
Oscillator Fraquency 1 100 140 KHz
Rise and Fall Timas [ 1] 0.3 us
Clock Pulea Width High Yoy 20 8.0 w Extarnal Clock
Clock Fulia Width Low T 2,0 80 us

Vgs -

VoH == == — = —

VoL 1 .

vag
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NEC uPD652
NEC Electronics US.A. Inc.

Microcomputer Division :

CMOS 4-BIT SINGLE CHIP MICROCOMPUTER

DESCRIPTION The uPDGb2 is a CMOS 4.bit single chip micrecomputer having the same architecture
as the uPD5E4, It contsins a 1000 x B-bit ROM, a 32 x 4-bit RAM, a testable interrupt
input INT, and a single-level stack. The uPDB62 provides 21 1/0 lines, organized into
the 4-bit input port A, the 4-hit 1/0 perts C and D, the 4-bit output ports E and F, and
the 1-bit output port G. The uPDE62 typically executas all 58 instructions of the
#COM-4 family instruction set with a 10 us instruction cycle time, It is manufactured
with a standard CMOS process, allowing use of a singls +6Y powsr supply, and is avaii-
able in 2 28-pin Dual-Indine plastic package,

PIN NAMES
PIN CONFIGURATION el \J 281 cio PAg-FA3 | Input Port &
PCo[] 2 271 Vss PCp-PC3 Input{Qutput Port C
e s 26[ RESET PDo-PDy Input/Ouiput Port D
pea] ¢ 2513 T PEg-PE3 Quiput Port E
pea] & 2417 Pag PFg-PF3 Output Port F
D ) Pa _go Qutput Port G
0[] € 3 2 INT Interrupt Input
PO1 7 PO az[] e CLgCLy | External Clock Sianals
P28 852 DA RESET | Resst
POa ] @ 2003 rag veo Pawar Supply Posltive
PEo []10 16 [] PF3 Vgg Powar Supply Megative
PE1 []11 181 pry TEST Factory Teet Pin
PEy 12 1713 PRy {Cenneact toVeg)
PE3 [13 18 [ PRy
vecClhs 15[J TesT
ABSOLUTE MAXIMUM Operating TeMpDErature . . . ... . v.ovvovrenneeeannneisns -30°C 1o +86°C
RATINGS* Storage TEMPerature . .. ... v v ovvvuvsr cr v an i nnean ~B6°C to +126°C
Supply Voltage, VoG . . . - - o o e e e e e -0.3to 7.0V
Input Voltages {Ports A, C, 0, INT, RESET) .. .. .0\, v -0.3t0 Ve H0.3Y
OUtPUEVOIagES - ., . . e e e e e -0.3 10 Voo 0.3V
- Qutput Current (Ports C through G, each hit) . .................., -2.6 mA,
(Total,albports} ... ..ottt -28.0 mA
Ta=25°C

*COMMENT: Stross above those listed under “*Absclute Maximum Ratings' may cause permanent
damape ta the device. This s & strass rating only and functional operation of the device at thase or
any other conditions above those indicated In the operational sections &f this specification is not
impliad, Expasure ta absolute maximum rating conditions for axtended periods may affect device
raliability .
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Ty=-30"C o +35°C. vpr = +5 = 0%

Voo =

VoH b — — — — — — 4

VoL L o =

Vsg

LIMITS ~EST
PARAMETER SYMBOL MiN TYP | MAX |umT CONGIT\ONE
IAput Yaltaga High ViH o7 Voo veo ¥ | Porty &, €. D, INT, RESET
Inpun Veltage Low VL [ o03vgg| v Porm A, €, D, INT, RESET
Clock Volrage High VaH LU Vel v Ly input, External Clock
Clack Yottoge Low Vol Q Civeol W CLg Impul, E k1ernal Slock
. Pary A, C, D, INT, ABSET,
Input Leakege Current High ILIK O EA vee
Irput Leaksps Current Low [ S0 | wa oA C.LLINT, RESET,
e
Clock Input Leaksge Current High [ 1 g ¥200 wh | €lotnput, VeH = Veo
Clotk put Leskage Current Low TLgL -200 HA CLo lnpun, vy = 0w
YOk, voo-0.6 W Porla G through @, 1o + = 1.0 ma
Cutput Voltage High
YoMy voo-25 v | Ports C thraugh G, gy = <20 maA
voL, Y] [ Porte €, F, G, IpL =+2.0 mA
Qutput Voltage Low
VoLg 04 | ¥ | Pors E.F. G, lgL =+1.2mA
Output Leakage Cusrent Low ltop -10 ph | Porag, D, Vg =0V
Suppty Current [Ile} +0B | +20 ma
Ty =28°C
LIMITS TEET
PARAMETER SYMBOL MK TYP | MAX [UNIT CONDITIONS
I Capacktanca =] 15 pF
Outpyt Capaclance Co 16 BF =1 KHz
InputfCutput Capaci tance Cip 15 rF
Ta= -30°C to +BE"C; Voo = +5V £ 10%
LIMITE TEST
PARAMETER E¥YMBoL MEN TYP | MAX |UNIT CONDITIONS
Oscillator Freguancy f 150 440 kHi
Hise and Foll Times kye tF ] 0.3 I
Clock Pulse Width High iy 05 .4 A1 Esxwernal Clgck
Clock Pulae Width Low L 25 56 -
d 1y o=
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N E c | uPD556B
NEC Electronics US.A. Inc.

Microcomputer Division

pCOM-4 4-BIT SINGLE CHIP
ROM-LESS EVALUATION CHIP

DESCRIPTION The #PDS56B is the ROM-less evaluation chip for the uCOM-4 4-bit single chip micro-
computer family. The uPDBEEB is used in conjunction with an external 2048 x 8-bit
program memoty, such as the @PD2716 UV EPROM, {0 emulate each of the 14 differ-
ent 4COM-4 single chjp microcomputers,

The #PD556B contains a 98 x 4-bit RAM, which includes six working registers and the
Flag register. It has a level-triggered hardware interrupt, a three-level stack, and a pro-
grammable G-bit timer. The uPDBBBB executes al| 80 instructions of the extended
HCOM-4 family instruction sot,

The uPSHEB provides 35 1/0 lines organized into the 4-bit input Ports A and B, the
4-bit 1/0 Perts C and B, the 4-bit output Ports E, F, G, and H, and the 3-bit output
Port |, It typically executes its instructions with a 10us instruction eycle time, The
MPDBBAB is manufactured with a standard PMOS process, allowing use of a single - 10V
power supply, and is available in a 64-pin gquad-in-line ceramic package.

PIN NAMES
PIN CONFIGURATION o5 15 N e S
PO, — 2 63 Vg PAg-PAg Input Port A
POz 3 62 POR T ;
PEp &= 4 61 —INT PEnFEy Input Port B
PE, CJ 8 60 F—PCy
FEq (] 6 S0 —IPCy PCo-PCa Input/Qutput Part C
FE;, T 7 S8 0PCHY
BREAK 8 87 —PCp PDo-PD3 Input/Output Port D
5TEP . 9 56 fIPB;
ApefPC €=]10 s6 —=arB2 PEG-PE3 Output Fort E
Pig =11 & PPEy
Pg 12 o) m— Y PFg-PFg Qutput Port F
Pg 12 52EPAg3
Pz 14 51 [—FA; PGpPGg Output Port G
Pe 15 wPD S0 EDPAy
Fn 16 GEGR qof—eag PHgPH3 Cutput Port H
Fq 48 e
Py 4: :; 4? ::'lg” Plg-Pla Output Part |
P2 e 46 FPIg ——
Pr =20 a5 PHy INT Interrupt Input
P 21 4 FH
[ 0.:: 22 :3 =l P%i-} ln.7 Ingtruction Input
lg 23 4 PH
R b 4$ P%G PCo.10 Program Countar Output
I 44 PG
15 E 32 a9 p’é_' AooiPC Ageurnulator [Program
Iy 27 38 PGy Counter Salact
nc=]2e 37 I,
g O] 29 36 Fers BREAK Break Input
CLy—ae 3s F==mpk _ .
CLng 3 34 PRy STEP Singis Step input
onD =132 a3 1 TesT
CLgCLy External Clock Source
RESET Resat
hdele] Pawer Supply Negative
Vag FPower Supply Positive
TEST Factory Test Pin
{Cannect to Vgg)
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uPD556B BLOCK DIAGRAM

ApgiPc
PA;;_GI—K’A _"3- BREAK j—-aar;.m
- I P-SELECTCR :TNEDP I
— RAM AAM x: et [CON TR DL - 5TER
b0 =] @ Wua DECOBER ) [ O
C
o uFr
o N =
PCa.g @ v C(NT-
ER
e - STACK O
= = o
Ras BUFFER ofy oy STADK 2
| | F: £y ﬁ BBt WETRUCTION BuUs )
1. K FHE H g
vo TEIT ] F
Lt e 4 = 1 aaus [ |
FuCE [ L9 i} s Paus
TIMER
\l'
- CONTROL
r AND
a8 T DECOGE
Aec N,
f=+{ cortroL ™
co ———— . RESET
fl,  Tilp
“QOperating Temperature ., .. .. .. e e o 10t 470 ABSOLUTE MAXIMUM
Storage Temperature . ., ... .v0vvevreunvnenanonn. ... —40°Cto+125°C RATINGS"
Supply Voliage, VGG . - e T1BY 1o +0.3Y
All Input Voltages. | |, . et T1BY o +0 3V
AllOUtput Voltages. . . .. .. . L. e e e e -16Y to +0.3V
Output Current (tofal, all portsh. . . ... .. .. it e e et ,—dmA

Ta=25°C

“COMMENT: Streas above thaose listed under “Absoiute Maximum Ratings' may cause permanant
damage to the device, This is a stress rating only and functional operation of the device at these or
any other conditions above those indicated [n the operational sections of this specification iz not
implied. Exposure to shsolute maximum rating conditions for extended perlods may affect davics
reliability,
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DC CHARACTERISTICS

Tan -10°C 10 1 70%Ci Vg = ~10V % 10%, Vg = OV

uPDS568

AC CHARACTERISTICS

CAPACITANCE Ta=25¢C

LIMITS TEST
PARAMETER BYMBOL | MIN ! TYP | MAX UNIT CONDITIONS
Inpur High VIR o ] =20 W Parts A lo D, 7.0
¥nitege BREAK, STEP, INT, RESET,
nd AogfPC
Input Law VL 4.3 voG W wris A D, 17
Woltags BRELK, STER INT, HFSLT,
and Ap/PC
Clack Higls Yokl o -0ge W Clq Inpurt, Extarnal Clock
Valipga
Clock Low Vel -6.0 VoG W CLg Inpur, Exieenel Clack
Vol lage e
1 pA [ PansAend B, 170
Inpur Leskags \ i‘h_TT,ntSF‘r,anEAK,STEP,
Current High LIH AggfPC. Vi~ -1V
110 wA | PartgCand O, W) = -1V
-10 ua | PortsAand B 13p
Input Leakage | ! THT, RESET, BREAK, 5TLP,
Current Low L [ ApefPC, V- -1V
| —i0 i | Pores Gand D, W) = -11%
Clogk [nput Tk ] +200 ub Clg fnput, External Clock,
Leakage High ! Vo - 0¥
Clock [mout el - 200 uiy G Input, External Clock,
Leakaga Lo VL= -11¥
Von? H 10 [ v [PorsCtal,Pipa
Butpw High lou = 4_-9_?‘_’5 .
Walage Vomg -2.3 W Ports Cta |, Py,
IgH = -23.3 ma
Catpu Legsage Lol -3¢ WA P Ports Gtod Pyng
Curramt Low Vo =-11V
Supplv Currant [Fete] - 30 ~&0 iy
Ty —10°C to +70°C, Vg = - 10V £ 10%
LIAITS TEST
PARAMETER SYMBOL [ MIN | TYP | MAX | UNIT CONRITIOMS
Frevueney Ta 150 440 | KH4
Clock Rige and Fall Times | o, ty n 03 us
Clock Pulss Widih High - Lo 5 5.6 s
Clock Fylge Widih Low LalWi 05 56 g
Input Setup Twme s S| us
Input Hald Tme us
BREAK ta S5TEP Interval us - 400 KHz, "1 Writters
STEP to AUN Intarval ar | f - 400 Kitz, “10 written |
ETEF Pulst Width ME 1+ 400 K1rz, 1 Written
BREAK o Apg Mterval 1 1 - 400 KHe, 1 Written
8./ PT Pulse Width as T - 400 KMz, 1T Writen
ETEP to Age Interval M 12400 KHz, "1 weitten
PO ta STEP Overlap 3 ITH = a00 kH, "1 Writen
FC te RUN Interval uy 1-400 KHe, "1 Written
|
15 | us 1= 400 KHz, 1" Written
AcciFE « Pigan Delay .
18 | us 1 =400 KHz, "1 Written
LIMITS TEST
PARAMETER SYMBOL| MIN | TYP] MAX JUNIT | CONDITIONS
‘tnput Capacitance Cy 15 pf
Output Cagacitancs co 15 pf f=1MHz
Input/Output Capacilance Cio 15 pf
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uPD556B

CLOCK WAVEFORM

[
ves'! i
S8 WL :‘.._- Vou

=V
Veg =-- oL

?100

| TIMING WAYVEFORMS
)l(_~ {PC) 5(
"s_—l tyy [+——

17-0

X X

SREAK _/(

-

STEP

TS .

ACL/PC 7

1581 ————tny

twa : 1582 —ed po— o
:1‘« /—\T —

10AP Y -]

Fao o

1DAP2
(Ace) PCIn _X_nccﬁ PN+ xlﬂcc!)(ipmmm

A PACKAGE QUTLINE
f?ﬂﬂﬂﬂ{fl:IE'TN'H"MH'H'H'!H" | . #PD556B
il

L) 1
i B
1.
CERAMIC .
ITEM } MILLIMETERS INCHES
A 415 : 1.634 MAX
B 1.05 0.042
c 2.54 0.1
D 0.5z 0.1 0.2 £ 0,004
E 35.4 1.65
F 1.27 0.05
G 5.4 MIN 0.21 MIN
! 2,36 MAX 0.33 MAX
4 24.13 0.95
K 19.05 0.75
L 158 0.826
M 0.25 + 0.05 | 0.01 +0.002

176 556BDS-1-82-CAT



NEC
NEC Electronics US.A. inc.

Microcomputer Division

Description

The uPD7500 Series CMOS 4-Bit Single Chip
Microcomputer Family is a broad product line of 10
individual devices designed to fulfill a wide variety of
applications, The advanced 4th generation architecture
includes all of the functional blocks necessary for a
single chip controller, including an ALV, Accumulator,
Program Memory (ROM}, Data Memory (RAM), four
General Purpose Registers, Stack Pointer, Program
Status Word (PSW), 8-Bit Timer/Event Counter,
Interrupt Controtier, Display Controller/Driver, and 8-Bit
Serial Interface. The instruction set maximizes the

nPD7500 SERIES
CMOS 4-BIT SINGLE CHIP
MICROCOMPUTER FAMILY

. [J Powerful instruction Set
From 58 to 110 instructions, including:

efficient utilization of fixed Program Memory space, and -

includes a variety of addressing, Tabte-Look-up,
Logical, Single Bit Manipulation, vectored jump, and
Condition Skip Instructions.

The uPD7500 Series includes three different devices,
the .PD7501, uPD7502, and xPD7503, capable of
directly driving Liguid Crystal Displays with up to 12
7-segment digits. The xPD750BA can diractly drive up
to 35V Vacuum Fluorescent Displays with up to 8
7-segment digits, and the uPD7518 can directly drive up
to 35V Vacuum Fluorescent Displays with up 10 16
7-sagment digits.

All 10 devices are manufactured with a Silicon gate
CMOS process, consuming only 900uA max at 5V, and
only 400uA max at 3V. The HALT and STOP power-
down instructions can significantly reduce power
consumption even further.

The fiexibility and the wide variety of u.PD7500 Series
devices available make the uPD7500 series ideally
suited for a wide range of battery-powered, solar-
powered, and portable products, such as telecommu-
nication devices, hand-held instruments and meters,
automotive products, industrial controls, snergy
management systems, medical instruments, portable
tarminals, portable measuring devices, appliances, and
consumer products.

Features

71 Advanced 4th Generation Architecture

Choice of 8-Bit Program Memaory (ROM) size:

- 1K, 2K, 4K internal, or BK external bytes
Choice of 4-Bit Data Memory (RAM} size:

- 64, 98, 128, 208, 224, or 256 internal nibbles
RAM Stack

Four General Purpose Registers: O, E, H, and L
- Can address Data Memery and 1O ports

— Can be stored to or retrieved from Stack

JJ O oo

177

Directfindirect addressing

Table Look-up ~

HAM Stack Push/Pop

Single byte subroutine calls

RAM and IYO port single bit manipulation
Accumulator and O port Logical oparations
10 us Instruction Cycle Tima, typically

(O Exiensive General Purpose IfO Capability

- One 4-Bit Input Port

- Two 4-Bit laiched tri-state Qutput Ports

- Five 4-Bit input/latched tri-state Output Ports
- Eagily expandable with uPD82C43 CMOS O

oo

Expander

- 8-Bit Parallel /O capability

O Hardware Logic Blocks — Reduce Software
Requirements

Operation completely transparent to instruction

axacution

8-Bit Timer/Event Counter

Binary-up counter genarates INTT al
coincidence

Accurate Crystal Clock or External Event
operation possible

Vectored, Prioritized Interrupt Controller

Three external interrupts {INTg, INTq, INT2)
Two intarnal interrupts (INTT, INTS)

Display Controller/Driver

Complete Direct Drive and Control of Multi-
plexed LCD or Vacuum Fluorescent Display

Display Data automatically muitiplexed from
RAM to dedicated segment/backplane/digit
driver lines

8-Bit Serial interface

3-line /O configuration generates INTS upen
transmission of eighth bit

Ideal for distributed intelligance systems or
communication with peripheara! devices

Complete operation possible in HALT and STOP

power-down modes

Built-in Systam Clock Generator

Buiit-in Schmidt-Trigger RESET Circuitry

Single Power Supply, Variable from 2.7V to 5.5V
Low Powar Consumption Silicon Gate CMOS

Technalogy

— 900 A max at BV, 400 uA max at 3V
- HALT, STOP Power-down instructions reduce

power consumption to 20 uA max at 5V,
10uA at 3V {Stop moda)

O Extended - 40°C to +85°C Temperature Range

Available

O Choice of 28-pin or 40-pin dual-in-line packages, or

52-pin or 64-pin fiat plastic packages



4PD7500 SERIES

Features

7800 7301 7502 7303 7506 7307 75078 7508 TS08BA 7519

Internal ROM
{B8-bit words)

1K

2K

4K 1K

2K

2K

4K 4K 4K

Expandable to

8K

RAM 266 x4 96x4 128x4 224x3 Gdxd 128x4 128x4 224 x4 208 x4 256x4
I/O Lines 32 24 23 23 22 32 20 32 32 28
g':.:tn 'T.h:‘ or’ Evo“t . - L ] - - . L ] L L ] L
8-Bit Serlal Interface . . . . . . .
Reogistors Outside RAM  4x4 2x4 4x4 4x4 2x4 4x4 4x4 4x4 4x4  4x4_
Instructions 110 63 92 92 58 92 91 92 92 92
Min Cycle Time (i) __ 6.67 6.67 6.67 6.6/ 6.67 667 667 667 667 6.67
Interrupts 5 4 a4 a4 2 4 4 4 4 4
Stack Lavels RAM _RAM_ RAM RAM RAM RAM RAM RAM RAM RAM
Display ' VFD
Controller! LCD LCD LCD drive VFD
Driver only
Analog 1/0 | e
Current Consumption o
(max)
Narmal Operation - ————— 000 uA at 5V + 10%; 4004A at 3V + 10% - —— — -
Stop Mode —— 20 pA at 5V + 10%: 10A Bt 3V + 10% =
Operating ~10°C -40°C
Temperaturs Hange to - to -
- L ¥TO°C . *¥8°¢
Packages
28-pin DIP - .
40-pin DIP e . . ]
52-pin Aat . hd ° * —_—
64-pin Flat . e e . L e
__64-pin QUIL . .
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uPD7500 SERIES

Instruction Set Instruction Set Symbol Definitions

The .uPD?SOO Sqries Instruction Set consists of 110 The following abbreviations are used in the description
powerful instructions designed to take full advantage of of the uPD7500 Series Instruction sets:

the advanced uPD7500 architecture in your application.

It is divided into two subsets, according to the :m.u _ Taplanstion and U
comple:_uty of the da_vlce. _ - T rvreerre—
Instruction Set A" is available for the higher- nddr Acdrass
performance xPD7500 Series devices having either a LIS Operand apscitying ons bh of a nikbie
2K x 8-bit ar a 4K x B-bit Program Memory. It can be Bn A S iy
used with the xPD7500, nPD7502, uPD7503, uPD7507, T & TEnoqsa)
wPD75073, uPD7508, «PD7508A, and xPD7519 FE -
products. 11 BhaMse -
Instruction Set ‘B is avaitable for the lower-cost e  Fieg SLPIW (aPOT200 o) R ———
#PD7500 Series devices having a 1K x 8-bit Program —T
Memory. Its instructions are a compalfible subset of data dsla operand T
Instruction Set "'A,”" and can be used with the [ D Reginter
uPD7500, uPD7501, and uPD7506 products. On Bit "n" of Immediate data gpersnd N
DE DE Regluter Palr
DL DL Augl Palr ~
E E Regl o
H H Rnglater
HL____ HURogwberPar . ...
IER Inreﬂ'upt Enuble Huglﬂer
2 3
'nle_mlm_ INTT 'N“ws INTy | _INT2
ME_ Ml’ Enable FiF
L1} Interrupt “n" e .
JRFn pt Request Fiag “n"_ e
L L Ragister
L Reaulling value 18 greajar than FH
P Parallsl Inpul/Outpur Port
rC Program Countar
PCn Blt "'n’" gt Program Counter
PEW Program Sialue Word
PSW bl L] 1 2 3
Flag: Cwry Berk S5Kg 5Ky L
[ Aeglsier Pgir, speacified by the 3-bit Immediate dala operant D3_g. as
follows:
03 D Op ;] Addlitlonal Actlon
o 0 a4 bBL none (ingiruciicn set " A" only)
1] ] 1 DE nahe (Ingiruclion sat "'A' anky)
1 0 0 HL - dacremant L skipHL = FH
1 2 1 HL+ Incramant L; skip 1L = OH
1 1 o HL nons
-3 Bkip Cyclas: O when akip condltion doel nut oev:llr ’
. 1 when skip conditlon doas accur
10 ~ Sore HO Shitt Repglster
SI0CR Sarial ¥O Count Register
8P Btack Polnter L
String String Elfecl; In 1 alring of similar inatructbons, only 1he !lut
I thy of the In 1h+ atring
are sxecuted ae NGP Instructlona
feddr  Operond spociiying AOH Tabie Ome . _ .
Tn Bt “n"* of ROM Table Dala
TCA Timar Gounter N
TMR Timer Module Regiater
[ The contents of Lhe AAM {ocalion addressad By the value withlh tha
11 The comants of 1he ROM lacatian sddranasd by fhe value within the
brackete ol . .
-— Load, Store, or Tranefer right cperand into leM operand
-~ 3 tha lafi and right o
NOT Loglcal NOT (Cre'e C
AND LOGICALAND )
R LOGICAL OR

XOR LOGICAL oR
o Inatruction pertaing to WPD7S0D only
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uPD7500

Instruction Set “A"
“For the uPD7S00, uPD7502, WPDT7503, uPDT507, uPD7507S, WPD7508, uPO7508A, and uPD?519 devicas only

Instruetish Code

Mnamonie Functon ] p Bytex Cyclaz Skip Condltban
by Da D3 by D3 D3 by Dp HEX
Load
LADA sdar A+ (D700 Load Accumulsior n 0 1 1 1 L] q 3 EL 2 2
irom directly Dy Dg D Dy D3 Dz Dy Dp O0-FF
o RAM ——— e == _—— e ——
LAl duta A-D3p Load Accumulsior ] 0 n 1 03 Dz D1 Dg 10-1F 1 1 Siring
wilh immediate
—_— daly - — e P —_— s P
LAM rp Al Load Accumulaiot o 1 0 o2 o 0 Iy Dp 404 1 148 Sae sxplanmtion
rp = DL, DE, ML -, HL+, HL from Memory. 50-52 of "rp” in gymbol
Hrg = HL =, nhip If borrow poanible mhip dulinitions
Hrp = Hi +. wkip If averflow . R I — —— ———
LAMT ROM addr o PCip-g, Load Acoumulalos ] 1 1 1 a BE 1 2
(uPDT5S00, cFDYE02 L &, A ord Semory from
anly) A+ [RCH addr]r.4 Tabla
{HL)—|ROM weddrl3.0 - R e e e e
LAMTL ROM addr = PC1y.p, Load Ascumulalor o 0 1 1 1 1 1 1 3F z 2
{uPD7500, LPOTS03, Az.0. (HLY3.0 and Msmory frem q o 1 1] o t n L] kg
pPDF507, JPOTED?S, A+ [ROM addr]y.4 Tapte Long
nPOTE0A, sPOTS0EA, {HL}~[ADM addr)a-g
WPO7518. anly) T — s o
LDE) dala D+D7.4 Losd CE ragister o 1 o [ 1 1 1 1 AF 2 2
pitlr with Immacl- D7 Da Dp Dy D3 D3 D4 Dg  O0-FF
L E‘—Da.n . ate data —_———— e [ e ———— a4 — -
LDI dute C+D3.p Losd D raglalar [1] 4] 1 1 1 1 1 ] iE 2
with immadiaia L [ 1 ] 0y 02 Dv Dp  20-2F
S oem e N I
LEl data E—D3.0 toad E reglater o ] 1 1 1 1 1 0 3E 2 2
with immediaie L] o [ o O3 02 Dy Do OO0OF
date ; .
LHI dals HDa.p Lond H reglster L] -] 1 1 1 1 1 L] 3IE 2 2
with immediaie [1] o 1 1 D3 D Dy Dgp  305F
J— . dal.. . PR e P fmee e e e
LHL) cala H~D7.4 Load HL raglstar n 1 a o 1 1 + ] 4E 2 2 Siring
L+D3.0 pair whit immadi- Dy D Ds Dy D3 D2 D4 Oy O0-FF
.. . modata [ T . - -
LHLT juddr ROM addr = OCOH + D39 Load HL ragister 1 1 [ ] o Dy D 4 o CO-CF 1 2 String
H~|ROM pddr|7.4 pair from ROM
. JviROMadizg . Table e -
LLI dete L+D3.p Load L raglater [] L] 1 1 1 1 1 o 2 2
wiih immediate L] L] L] 1 3 D2 v [+1:3
- L tma .
. Hary
_ __(HL}A . Slora A to Memory o 1 0 o 1 1 t 1
- - . . o e e Transfar .
Tranater & to D g i Ll 1 1 1 1 ] JE 2 2
______ Toe_ 18 10 10 A I
TAE E—h Trangfor A Lo E o L} 1 1 1 1 * ] 3IE 2 2
_ o o T S .
TAH H-a Tranalar A to H 0 0 1 1 1 1 1 [] € 2 2
. (RSN, S . RV U SR S B Ba
ar Ata L L] Ly 1 1 1 1 1 L] JE 2 2
o . o D R 1o 1 ® EL) _
TOA A-D Trensfer D to A a o 1 1 1 1 L] 3E 2 2
e 1_¢ e_ 1. 1 AB —
TEA AE Tramnfer E o A 0 L1} 1 1 1 1 n AE 2 2
—— ¥ 0 e+ o 1 1. w - -
THa A+H Bgfer Hto A Q [1] 1 1 * 1 o e 2
e 1. .1 o1 1 BB e
TLA Trangler Lt A o o * 1 1 1 o 31E 2 K
_. S . V0 L
Aot T ExcmngeAwihD 0 e e LA B )
A~{D7.0) Exchanga A with L] 1 ] o 1 3 2 2
directly eddressed 0 02 v Do OO0-FF
1 e 1
1 o b L
Exchangs A with o 1 1] Do See anplanalicn
= 0L DE HL-, HL+ HL Mamory, Posgible ar 'rp’' In symibeol
itrp = HL ~, aKip If Borrow Skip delinitions
Hrp = HL+, akip if overfiow .
XHOR addr H~{D7.0) Exchengs H with L] [H 1 1 1 Q 1 o A 2 2
directly addreasad Dy O Ds Dy D3 Dz In Dp  O0-FF
Ak
XLDR addr L={C7.0) Exchanga L with o i t 1 1 L] 1 1 3B 2 2
Dg Ds D3 D3 Dz Dy Dg 00-FF

diraclly addresaed D7
RAM
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1PD7500 SERIES

Instruction Sst “A” {Cont.}
For the uPDT7500, 1PD7502, uPD7503, WPD7507, pPDTSOTS, WPD7508, uPD7S08A, and uPD7518 devices only

InatrugHon Code
Wnemeonis Funolon Byter Cycles Skip Condlllon
Dy Oy Dy D4 D3 D2 Dy Do MEX
acse A Cop+iHLL+C Agdwihomry:  © 1t 1 1 1 0 0 7€ 1 1s+5 Camy=1
;kip W carry whip If cammy R
- Yo .0
Rt
e Las ;
5%, e
I 2 2al Shenrt
AISC gata A—A + Dyg Add Immediale Dp  DO-DF 1 1+8 Grarfiow

ship i ovarllow Akip it avarilaw

- el
e

Add mamory; skip ]
It overllow

ASC A=A + {HL)
akip If overfiow

AHL 7T A-AANDHL AND Accumdlair 0
and Msmary
EXL A~A& XOF {HL) Exelualve-Or q
Accumulstor and
Mamniy
OAL A& OF HL} OR Acumulator a L 1 1 1 1 1 1 IF 2 2
wnd Memory 1 ] 1 1 "] 1 4 ] [:]]
CMA A+ NOT A Complemeni 1 1 1 1 1 T 1 1
Accumuiator __
i : i e i
C-Ap Rola L] 1 2z 2
Ag—Aaq Accumulator right 1 n 1 1 ] ] 1 1 a3
A1—Ag through Carry
A2—hy
A3+ C {od}
Progeam Stalvs Word
RC C+o Aesat Carry 0 1 1 1 1
3C C 1 Bat Carry 9 1 1 1 1

DCRS ador D7.0)—{07.00 —1 Dmcremenidiractly € 0 D % 1
ship if [D7-0) = FH acdreanad RAM; Dy Dg Ds D4 Dy

.. akip I borrow

DES Decrameri E;skip @ 1 [ [ 1
1 borraw .
1 [N TR - 2 R
h§ g B BE L
Cecrement L: akip 1 1 L] 1] 1] 1 1+8
I brorrgw R
K RSN - JE: i L} o
S5 ¥ i R mﬁ_ o R B . . -
Dy gl+-iD7.g} -1 Incremean directly 1 1 1 [] 1 a 2 2+8 (D7) = OH
eki’an (D7.g} = OH nddrsseed; ekipt  O7 Dp D5 D4 D3 Oy Dy DOp OOFF
E8 CEEe moremem E;ekp 0 1 & D 1 0 0 1 “ ' 145 E =« aH -
skip it E = dH It averfiaw
- ck e g A TN e
: i ; ; ; e N1 R [ vy I W T- PO i
s [ Incramen L; akip [ 1 [’ 1 1 e 0 1 59 1 1+8 LaoH1
skipHL =04 It averflow . - _ o o _ o e
, . _ - . it M tien R S
{HLIpy0 Reael Momary bit o 1 1 0 1 0 81 8g é&4s8B 1 1
bt = B10{0%) - el - [ - —
(L)1 Sat Merriory bit o 1 1 0 1 81 Bo &CEF 1 1
bi1 = B1.0 (0-3) [ — _

181



uPD7500 SERIES

Instruction Set “A"” {Cont.}
For the uPD7500, uPDT302, 4PDT503, uPDT507, uPDT507S, «PD7508, «POTSGA, end uPD7519 devices only -

Funallon

Instruciion Cods

Ds_©Oy Dy D3 D3 Dy Dp HEX

Bytes GCyolew $kip Comdition

[-rJ

ISP =1)=-PC7.4 )
(9P - 2j-PLz.p

8P - 3)~PSW

3P - 4)-PCy 119
apg|
BANK+8
P10
PC10-0+D10.0

CALT weldr

(B — 1) PG4

(8P - 2-PC3-

ISP - 3)—-P&W

18P =4)=PLy1.9

RAOM addr = DCDH +Dag
BAKM-~0

PC14-10-00

PCg.7+ [ACM addrlz_s
PCg.5—00

PCy g+ |ROM addrly.g

JAM dats
JCP addr

JHP addr

PCy1.p=-Dip
PC7.4+A

POty

30-37
0H0-FF

Branon
Dg Dy

[] 1
Dg Ds D Do

7 'Can subrouting L] i @ Dip
D Ds D3 Oz

Call subrewine
through ROM Table
{mngls byte)

Do DO-FF

Veclored Jump on
Accumulsior and
Hmoty

10-1F

FG5.p+-D5-0

TPCiomDi

un-8F

Jump within

PCy4.9- {5P) Return from 81 1
BANK—{5P + 1} Subroubine
PCy.p+ (8P + 2}
PCY.4—{SP +3)
v EPSP el .
RTPSW PC11.5—{SP) Raturn from ] 1 [ ] o 1 1 [T} 1 2
PEW—(8P + 1} Eubrouding and
PL3 p—{SP+2) reptore PEW
PCr.4 5P + 7}
. 8F-SP+ 4 — T
ATS PC11.9~i5P) Hslurn fram 0 1 [ | 1 a1 LL] 1 1+5  Uneonditionm
BARK (P + 1) Subrowing: Than
PL3.g+-(5P +2] wklp next
PC7.4~ (8P +3) Instruciion
SP— (8P +4)
Sklp = —_— _ _
Stack _
PCGPDE E-~ 5P| Pop DE register [} L] 1 1 1 1 1 a iE 2 2
C{SP« 1} pair o Steck 1 o o L} 1 1 1 1 oF
j— e JERegPe2 L e e - — - - . . . . e
POPHL L—{3F) Pop HL register ] ] 1 1 1 1 1 a I1E 2 2
H+ (5P +1} pair ol Stack * ] ] 1 1 1 1 1 9F
e EPesea2 o . SR R
PSHDE (8P 1}~ Push O replaler [ T T T R R | 3 2
(8P - 2)~E pair on Stech 1 L] [ | 1 1 1 ] BE
. SP-sP-2_ e
PSHHL (BP —1)~H Push HL ragister 4 k] 1 1 1 1 1 L} w® 2 2
ISP=-21-L pr on Slack 1 o [ 1 1 1 1 L] BE
—_— SP-5P -2 —_— L e e —————— ——— i e— — —_—
TAMEP SPr4+A Tranater ACoymu- L] L] b} 1 1 1 1 1 aF 2 2
8P3.1+(HLg-1 ialor end Memory ] L) 1 1 ] 1] ] 1 3
o . S0 T wSmewPemer oL
TSPAN A~8FT.q Tranatar Stack o o * 1 + 1 1 1 IF 2 2
{HL}3.9—5P31 Painter lo L) L] 1 1 o 1 0 1 36
HL)p=¢ Accumulwicr snd
. Momory

SKABT bil T sld_p_ii A.nll =1 skip H n.ccurl'lull.ta'n;
bit = B4.0{0-3} bt drua
SKAEI duts SMp HA = D3.0 Skig 1 ACgumulator
squrls Immediste
L
SKAEM SKkip i A = {HL) Skip#t Accumulatgr 0 1 0 1 1 1 4 1 5F 1 148 Aa Ny
_ — equule Mamory . . . e — o _
SKE Bup e =1 Skip It Corry ¢ e 1 01 0 EA 1. +3__cw _
SKDEI data SkipIf & = D3.p Skip Il D aguals ¢ Q 1 1 1 1 1 L) 3E 1 2+8 D= D3g
I e oo . .. lmmedimecata 0 1 4 0 03 Pz Oy Do 004F _
SKEE! data Skip 1 E = D30 Bkig If E pqu o ] 1 1 + U 1 0 3E 2 2+8 E = D3.p
- e \mmedimiede 0 1 0 0 O3 Dy D1 Dg A04F -
SKHEI data Skip It H = D3.p Ship H H squals [ [] 1 4 1 1 1 [ E F 2+8 H = D30
immedisie dara o 1 1 1 9_3_ D_z _D1 Dg _?_n-:.'__ﬁ
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Instruction Set “A* (Cont.)
For the uPD7500, uPD750Z, uPDT7S03, uPD7507, WPD7507S, «PD7508, uPD75064, and uPD7519 devices only

uPD7500 SERIES

natruction Cods

Mnemonio Function Byter Cyciws Hkip Conditon
by Dy Dp O4 D3y O3 Dy DOy HEX
—— Condhtonal Skip {Com.) o
SKLEI dsta Skp L = Dag Skip If L eguale e o0 1 1 1 1 1 @ 3E Fl 2+8 L = D3q
immodiate datm 0 1 0 1 B Dz D1 Dp WIF - -
SKMBF bit Suip I {HU)pit = ¢ Skip IF Mamory ] 1 o 0 D By Hy 8063 ] 148 [HLpj = @
_bh = B1pf0-3) bit feiss . T
SKMBT hit Ship it (HUpjt = 4 Skip It Memory 0 1 1 o L] 1 B -] Ba-8¢ 1 145 {HLjpe = 1
Bt = By-gio-3) hit truy
ul e B BB (HL} = Do

TAMMOD THMR7.4+A Teanster 0 1 3F 2 2
TMR3.g+{HL) Accumulator and 0 L4 r 1 1 1 1 1 3F
Mamary to Timar .
Modula B o o . ) —- —— -
TCNTAM A+TORT.A Transior Thner [] a 1 1 1 1 + 1 3F 2 2
(HL)*~TCR3.p Count Feglsiar to a L4 3 1 1 ¢ 1 1 B
Accumulglor and
o Memory - . ——— —
TIMER TCRyp™ 0 Start Timar [ a 1 1 1 1 1 1 r H ?
IRFr—0 ] ] 1 1 ] ] 1 [ a2
B ) Intwerupt Controd
D data IME F/F~0 il data = © Dienble Intermupl, L] a 1 1 1 1 1 1 3F z 2
JERa.p~IER3.D AND NOT Intarrupt Magter 1 0 0 ¢ 03 Dz D4 Dp PBORF
D30 1 cata < >0 Ensble FiF or
spacified
Ef data IME €/F—1 1 dats = 0 “Enoblsintareupt, O 0 1 1 1 1 1 1 3F 2 e
IERg.oIERy_n OR Da g intmrrupt Mesiar 1 o 4 4 Dy Dz by GOp 90-6F
N deta < > Enabie FrF or
- e Specllied . .
SKI dats Ship i IRFy AND D30 < >0 kg If Interrupl L] L] 1 1 1 1 1 1 IF F 2+5 IRFy = ¥
IRFA+IRFp AND NGT D3.9 faquear Fing Is 1] 1 L] - D3 Dz DOy DOp 404F
rus
— Bardalinlerfpes =~ .
510 SI0CR-—¢ S1arl Serlal 10 a o 1 1 1 1 1 1 3F 2 2
IRF g5 —D Operation n o 1 1 [ 1 1 33
TAMBIO SI07.4-A Tranater Agoymu- ] q 1 1 1 1 1 1 3F 2 2
8103 p—[HL} laior pnd Memory 1} a 1 1 1 1 1 a 3
to 81 Shift
Registar . _ o
TEIAM A-8107.4 Tranafer 5 Shift ] ] 1 1 1 1 1 1 3F -4 2
[HL}=-8103-¢ PRegister ta Actumu- 0 0 1 1 1 0 1 [+ A
- . . . o end Memory - _ S
e .. Purwliel li0 - R
ANP data P(F3.01~P{Pz.0) AND Da.g AND oulpul port & 1 [] 1] 1 1 [ ] 4ac 2 2
Iatch with Pa Dz D+ Dp P3 Pz P Po OOFF
- . . immediale data - -
1P pori A—F{P3.n) Input from por, 0 o 1 1 1 1 1 1 3IF 2 2
akireay 1 - 1 o 0 Py Pz Py Po CoOCF
1P1 |gxoepd A Pi) Input from Port 1 L] 1 1 1 [+] [ R ] 1 Fal 1 1
WPD?EDTS) . . -
P54 B -P{5) 0 [] 1 1 1 11 1 aF 2 2
o _iHU=PE) Fons 5 wnd 4 o0 4 11 ® o &
IPL AP Input from Por o 1 1 1 [] a0 o 70 1 1
- .. . Apeciiedbyl -
OP port P{P2.0)}~A Cutput to por, ] 1 1 1 1 1 1 aF z 2
R dimie addrass 1 1 L Py Pz P Pgp EGEF e .
OP3 I & . Output to Port 3 ] 1 1 ] 1] 1 1 73 1, 1 _ _
OPS4 PF{Bj—A Oulpul Byle 10 [+] 1 1 1 t 1 1 3F 2 H
. - — Plap-{HL) . PortaBanda .2 11 ! 1 .90 & . -
LPL PiL)—& Qutput to port o 1 1 [ o 1 ] 72 1 1
. byl e —
MP-0)~(Pa.0) OR Da.g OR outpul port 1 L [:] 2 2
Intch with Fo  00FF
Immedinte dais .
gz rrpaep—Trr—— = R . ;
d.. ﬁp 1
HALT - EnterHALTMods © © 1 1 1 1 1 1 3F z 2 - -
R . __ o e+ 16 11 0 8 R
P Hu operation b ¢ 60 e 0 ¢ 0 00 L 1
BTOP Entar STOPF Mode o o1 1 1 1 1 1 aF z 2
. o8 e v ¥
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uPD7T500 SERIES

instruction Est “B”

For the pPDS0, 4PDT501, and uPD7508 devices only

Insiruction Gode

Mnsmonic Funaotlen B Bylea Cyolan Ship Condlllon
Oy Dg Dy Dy Dy Dz Oy Dy MEX
. . eed _
LACR mddr A—{Dgg) Loed Accumutatar L] [ 1 1 1 n L] [ 3B 2 z
rom direcily 0 De Ds Da D3 D2 D1 Dp O05F
addrasaed RAM e PR
LAl dute A=Da.p Lomd Aceumualator o Q ] 1 Da Dz D [1] 10-1F 1 1 Siring
weith immedleie daie i
LAM p A—{rp} Losd Accwmulator 1] L] L] 1 n ] 4] Gy 5052 1 1+58 Saa sxplansiion
p = HL=, HL+, HL 1ram Memory, af “'rp'* In aymhbal
Itrp = HL =, skip If borrow possibia akip dwfinilons
Hrp w HL+, wkip If cverliow . o
LAMT RDM addr = PCipp, Load Accumulator Q 1 o 1 1 1 1 L) SE . 1 x
8. C Ayp and Memory from
B [REHA WIdrIT-g Table
ROM dd

PerTpon L o e aN TS
Hz.0~D2-0 b tuta o
LHLI dats Ha.i—t Load HL reglster 1 1 0 ba D3 D D1 Dp OCODF 1 1 String
Ho=-D4 palr with immedi-
L+-Da.p b duld JR—
Htore . _
8T HL}~A Gitore A 1o Memory 0 1 0 1 0 1 1 4 [id 1 1
ST dula (HL)=-D3.¢ Etore Immediate [ 1 0 0 D3 Dz D1 Dp 404F 1 -1
L-L +1 dste wnd

éhmgohwllh
directly eddreasad ] Dp Os Dg ©3 Dz Dy Dp O05F

XAH - ] Echangs AwAnH 0 119 h o 10 7A 1 .
KAL - e Exchange A whh L oy 1 b 1 1 .
XAK rp Airp) Exchange A wilh 1 ] 1 0y Dp B4.54 1 1+8 Soo explanation
= HL-, HL+ HL Mamery, Possible ' in aymbal
Wrp = HL—. akip If borrow Ship deiinhlans
it rp = HL +, akip H averfiow L i
XHDR pddr H~{Dg-0) Exchangs H whh L] a 1 1 + o 1 a LY 2 2
diractly eddrassed L] Dg Ds Dy Dy Dy Oy Do 00-5F
RAM
XLDR addr L=~{Da-0) Exchenge L with L] L] 1 1 1 0 1 1 kL] 2 2
dirsctly addressed 1] 113 D Dy oy D2 oy [}] 00-5F
HAM
. . Adihmstlo
ACSC A, C-Ag(HL)+ Add with carry; L] 1 1 1 1 1 [} 0 i 1 1+8 Carry = 1
Bhip if earry akip IF carry o I
AHBC dele A-A + D3 Add Immadiaie; o ] L] L] Py Dz Dy g MOF 4 1+8 Cvarflow
Lselp i __ .Mpltovertiow e, .- [
ASC A+—A + [HLY 1 1 1 1 1 ] 1 ki 1 1+8 Carry = 1
ukip if overdigw o _
ANL A—A AND (HL} T AND Ageumulator I T S S
— e, Gnd Memory Toe B2
EXL A—A KOR {HL) Exclusive-Or 1 o TE 1 1
Accumuleior and
. Memary e e —
ORL A=A QR [HL] QR Accumulalor o o 1 1 1 1 1 1 IF F
and Memory 1 ] 1 1 0 1 1 0 B
CHA A—NOT A Camploment o 1 1 1 1 1 1 1 ¥ 1 1

Accumulator

Accumulator rght

Ar1—Ag 1hrough Cerry
ARy
__ Ag=C {ald)
Ll 2] 7 1o o 7@ 1 1
5C [ 1 [ 1 79 [ [l

184



nPD7500 SERIES

Instructlon $et “B" {Cont.)

For the uPDT560, uPDT501, and WPD7506 devices only

Insbrucilon Gode

Mnamonin Functlon Bytes Croms Nkip Condtilon
Dy Ds Ds D4 D3 D2 Dy Dy HEX
noremanl and B e
DDRS nddr (D5-0)~{Ca.01 -1 Owcrement diractly © 0 1 1 i ) ac F3 z+8  (Dg.p) = FH
anlp if Do) = FH nddrasssd AAM; Q Dp D5 Dy D3 D2 Dq Co  00-5F
— Eklp if borrow e e e T ———
oLs L-L -1 Decrament L; skip o 1 o 1 1 L] 1] L] 38 1 148 LaPH
_ —_WlplL = FfH " borrow . e .
10RS wkdr {Ca.o)Dgp) + 1 Incrament directly 0 o 1 1 1 1 0 1 an 2 2+8 {Dg.pl = OH
skip If (Dg.gl = OH rodreasad; ship i 0 Dpg D5 D4 by Dz D4 Dy NOSEF
overilow . - .
ILs L*L +1 Inorement L; skip i1 0 1 -] 1 1.0 o 1 W 1 1+9 L=04
. skip It L = OH ovartiow
Bt M L= - B —_—
RMB bit (HL)pj~0 Ragat Mamory bH Q 1 1 [ | ¢ B1 By &-88 1 1
bH = 8y (0-) R L ¢ — e e
5MB bit (HLYon—1 Sel Mamory bit [ | Tt 1 "B Ba  GCHF 1 1
e L BteByga
Branch - _
CALL adar (5P = 1)+PCy.g Call subroutine [ 0o 1 1 9 Dip Dy Dp 3037 2 I
8P - PCop Dy Dg Df 04 D3 By D1 Dy OFF
(8P —3}—PBW
(8P ~ 4y+PC1pa
BP~SP -4
BANK-0
PC10-0-Moa e I
CAL sddr (8P - 14~-PC7.4 Cal shoH ¢ 1 1 1 Da D3 D2 D1 Do ENFF 1 2
8P -2} PC3.0 CAL address
5P - 3p-PSW sutiraurtine
18P - 8§)~PC1p9
BANK+~O
PCygo*
n‘n1'3.nanmo,n,nn _
JAM date PC10-8+0z2.0 Yectared Jump an [} 1] 1 1 1 1 1 1 aF 2 2
PLrg~A Acourrulator and o [ 9 1 q D O DOy 1017
J— PCa.g+(HL) Momary . N
JCP addr PCE.4+Ds.0 Jump within 1 ] ps Dy D3 Dz Oy Dp BO-BF b 1
cutren pade - -
JMP agdr PC10-0- D100 dump 10 specifisd L] 1 L] L] Dhp De Dg 2027 4 2

pddrean

PC10.8+I5P)

Return from

BANK—(5P + 1} Subroutine

PC3.0+I5P + 2} .

PC7.4+(SP+3)
_ SP-SP 4 e B _ . e
RTS PC1p.g~(5P) Raturn from [ 1 [ 1 [ 1 58 1 14%  lncondhlonal

HANK~-{SP + 1} Subrouline; then

PC3.0~(SF +2) skip next

PCr.4+-I5P +3) Ingiruction

5P~5F + 4

.. SR ditionsily - — -
Stack o o

TAMSP SPra~A Transfer Accumu- o 1] 1 1 1 1 1 1 3F 2 2

BPg.4+{HL)31 Inior and Mamory 1] 4] 1 1 ] ] ] + kil

SPg—0 to Stsck Palnter

T } 3 L 3 z £
-8

Ehlp IF Accurmulsior . © 1 1 1 a 1 B By

BKABT bit Skip it Apjt = 1 7477 1 1+8 Apt =1
: bit = By-g{0-3) biv 1rus e - X
SKAE deim Skip I A w D3 p Skip If Accumulmor 0 9 1 1 1 1 1 1 aF 2 2+8 A = Dyg
squals Immudiste ] 1 1 '] Dz 0O D7 Do #0-6F
duin
SKAEM Skip i A = {HL) Skip i Accumuistor 0 1Toe 1 1 1 ] 5F 1 148 A ={HL)
o i ‘eguala Mamary
o — .1 L Sklp if Carry o 1 o6 1 1 o8 1o sk 1 148 Cwl___
SKLE) dala Sklp 1L = D3-p Bkip If L equela ] 1 1 1 1 [ 3E 2 2+ L =O1p
immadiale deia [ 1 @ 1_ Dby Pz D01 DBy %05F [
SKMBF bit Sxip H (HL)py = © Bkip If Mamory 0 1 1 0 0 o By By AOAY 1 148 (Ml =0
i H = B1.0{0-3) b 18les
SKMBT it Skip i (HUlbh = 1 Skip If Mamory R 1@ o 1 B1 Bo G487 1 148 Mty =1

Bl = By.pi0-3)

bh irua
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uPD7500 SERIES

Instruction Set “B” {Cont.)
For the 4PD7500, uPD7501, and uPD7506 devices only

Inatructlon Code

Mnsmonic Functlon B Byler Cycles Skip Condition
by Gg D Dy D3 0O D3 Dy HEX
. . .. oo . VimarEveni Countey - . e -
TAMMOD TMRA7.4+-A Tranafer L] a I 1 1 1 1 1 IF 2 2
TMR3-0-{HL) Accumulator and 0 o I 1 1 1 1 1 3F
Memory 1o Timer .
. e - Madulo Regietar R s oo ———— - -
TCNTAM A+~TCR7.4 Transiar Timer a ] 1 1 1 1 1 1 aF 2 2
{#xcepl UPDTSOE) IHLY-TCRa Counl Reglster to ¢ o t 1 1 q 1 1 38
Accumulalor and
e Mamory o — I ———
TIMER TCRy.g~0 Clear Timer a ] 1 1 1 1 1 1 aF 2 2
IRFr—0 Countor Rogister 6 0 1 1 ¢ O 1 O ¥ o
e e, - - .. Imterugcs o . J—
SKI dsta Ship il IAF AND D3.0< > 0 Skip if Intereupl [ 0 1 1 1 1 1 aF 2 2+8 IAFn = 1
. IRFp~IRFn AND NOT D3.g  _ Asguesi Fieg i Irue 0_ 1 _D 1] o LF] D_1 Dp  40-47 o . -
- - — . A . Serlal interiace S e e —
810 BIOCA- 0 tani Serlal b | L R A A . 3F 2 2
{axcept ,POTS00) IRFg5- O Dperation 9 o 1 1 0 0 1 1 a3 _
TAMEIO BlO7.4+A Tranafer Avgumu- O [ 1 1 1 1 1 3F 2 2
fexcept tPOTECE) 803 g—{HL) Intor and Memary o o 1 1 1 1 1 o 3E
e 510 Shil R.gistul . _ . _
Jaidam A-8107.4 T Tmnermiosear 0 070 ATV 4T 47T @R T T2 T2
(oxcapl uPD7508} HL-8103.0 Regleter o L] ] 1 1 1 L] 1 L] 3A
Accumulater and
- _ Memory Lo — — —
.. Parailel 10 . . -
IF per A--P{P3.0) Input from part, 0 1] 1 1 1 1 1 1 aF 2 F
. . immadiate addrese 1 1 [] _p; P2 L Po___ _W_"CF o
P4 LAy B Input tram Pon 1 [ 1 +r 1 ¢ 0o o 1 T A 1 . _
12 ] A~—P5) Inpuy Byte from n L] 1 1 1 1 1 1 IF 2 2
- (HL}= P4} . Rorts Sand Lo e e 0 _ - — —
ipL A=—P{L) Input from Port ] 1 1 1 L] o o n T0 1 1
. . specified by L i L . o o .
OP pant PPa.0)—A Outpart 1o port, [ 1 1 1 1 1 1 F z 2
o . . Immadiate addreas 1 | 1 0 Py P2 Py Pp EQGEF
oP3 P A Oulput to Pont 3 ] 1 1 ] e 1 1 T3 1 1
{macept uPOTS06) . — [ J— e
oPs4 Ps)—a Quiput Byts ta ] 1 1 1 F 2 F]
- - PapoLy (PortaSenss 0 . .e_ 5 ¥ s
oPL PiL)~4A Quipur o port [ 1 [ 72 1 1
apecified by L

G0 Goniroi

HALT Ever HALTMode & 0 1 1 v 1 a4
. . o ot 1 e 1 1 0 3 -
NoP . M& operation ¢ 0o & ¢ 8 6 0 0 0O 1 e+ e
sToP EntorSTOPMods 0 O 1 1 1 17 % 1 @ 2 z
6 6 1 1 8 1 1 1 a7

Development Tools

For software development, editing, debugging, and
assembly into object code, the NDS Development
System, designed and manufactured by NEC
Electronics U.S.A., Inc.. is available. Additionally, for
systems supporting either the ISIS-II (* Intal Corp.),

CPIM (€ Digital Research Corp.) or FDOS-II {* Motorola,

Inc.,) operating systems, or Fortran IV ANS] 1966 V3.9,
the ASM75 Cross-Assembler is available.

Once software development is complete, the code can
be completely evaluated and debugged wilh hardware
by the Evakit-7500 Evaluation Board. Available options
include the Evakit-7500-L.CD LCD driver board (for the
uPD7501, uPD7502, and uP07503), Evakit-7500-VFD
Yacuum Fluorescent Display driver board (for the
pPD7508A and uPD7519), and the Evakit-7500-RTT
Real Time Tracer. The SE-7502 System Emuiation
Board will emulate complete functionality of the

rPD7501, uPD7502, or uPD7503 for demonstrating yaur
final system design. The SE-7508 System Emulation
Board will emulate complete functionality of the
pPD7506, PD7507, LPD7507S, nPD7508, or uPD7508A
for demonstrating your final system design. All of these
boards take advantage of the capabilities of the
uPD7500 Rom-less evaluation chip to perform their
tasks.

Complete operation details on any uPD7500 Series
CMOS 4-Bit Microcomputer can be found in the
uPD7500 Serigs CWMOS 4-Bit Microcomputer Techmical
Manual.
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Package Outline
uPD75006G
uPD7519G-XXX

XK donolas rmask numlar
assigned by factory B me ol
csle wenification.

Usa. |.C. Socket NPIZ-64075G4.

Package Outlines

uPDT501Q-AXX-11
uPDTS020-XXX-11
uPD7503G-XXX-11

XXX denates rusk nuimbat
assiined by lacieny 8l tine of
code varficanan.

Usg. 1.G. Backet 1G-51-595

«PD7500 SERIES

41.5 Max

I'Iuﬂ”ﬂ”ﬂﬂﬂﬂﬂ"ﬂﬂl’l"HHH“H"H”HH!’IHHHH

PP T
i

IUU
i

394 403

o
=
by

S !
QH w

256 1 D6

1.27 4 0.25-]
1.27 4 0.26—+

0.10
" 0254y pc
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wPD7500 SERIES

Package Outlines

uPDT5010-XXX-12
uPD75020-XXX-12
e AR HHRRRARRRRRR _
| - — i
| = = — -
=S= ==s
ey =) .
| = — —— e | a
1 O — w
| o 1 12+ 03 ~
o -
| = o i
o
o= |, O
e
-‘_‘::zlq
e Y02 Hﬂm = = i = H 1.0 £ 015
T ififili}e J
L RLERE -] |
— —120

27 404 —

j\*—n +0.10

r 018 .05
P12 02

XN4 denctws mask nember esgigned by faclory al time of code submission,

Use |.C. Sochat |C-51-5088

235 0.2

188



Package Outllnes
uPD75066G-XXX-01 19

HPDT7507G-XXX-01 12.0 3 0.3
|||||||||| il

uPD7508G-XXX-01

LN

) =
L e===52

'—:““ﬂn'uuuuuuuuuﬂﬂ"ﬁi

| I

L N

0.15 ¥910 nopDOoODoanoon I
-005 DE' :‘|

5

__ _'_-- —

25.6 3 0.4

uPD7506Q.XXX-00
4PD75070-XXX-00
«PD75080-XXX-00

+ 0.3

1.0 & 0.16

0,15 *0-10
-0.05

]
—. L—z.z 102

XxX d
Usa L.C. Spgket 1C-33-11,

naal numbar

] by faclory at Ume ol code submisalon,
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uPD7500 SERIES

Package Outlines

#PDT506C-XXX
uPD75078C-XOIX

Hom Wllimeters Inohes
L 38.0 MAX 1489 MASX
B .48 ook
=] 2.54 @10
_ _ o @5 ¢ @1 0.02 + 0.004
E 3302 1.3
F 1.5 0.059
Q 2.54 MIN 4.10 MiN
H 0.5 MIN 0.02 MIN
1 5,22 MAX 0.205 MAX
d 5.72 MAX 0.223 MAK .
— K 15.24 - 94 -
L 13.2 1.52
" 025 *010 oo 0904

-0.0% - B.0DZ
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Package Outlines

uPD7507C-XXX
uPD7508C-XXX
uPD7S0BAC-XXX

4PD7500 SERIES

51.5 Max

40 21
OonOonononoaoononnooani

A

ITILILJLJLIIJIJU[JL]L.IIJL.IUI_IULILJLJH

{ 5.72 Max

0.5 Min +0.10
0.25 ~0.45

2.54 Min

7500D5-1-82-TRIUM-CAT

19



NOTES

192



LPD7501
CMOS 4-BIT SINGLE CHIP
MICROCOMPUTER WITH LCD

NEC
NEC Electronics US.A. Inc.

Microcomputsr Division

CONTROLLER/DRIVER

Description ﬁ% Pin Identification
The uPD7501 is a CMOS 4-bit singla chip microcom- Pin
puter which has the uPD750x architecture. . Symbot Function
The uPD7501 contains a 1024 x 8-bit ROM, and a 96 x ! e No conneacilon.
4-bit RAM. 2.4, 84 FiyPlg 3-bil iatched tri-alate autpul Pori 3 (actlve high).
The uPD7501 contains two 4-bit general purpose : ""3::; ::t lnmln Pof; w-sn:l lfdlm;:uca tuctive II':I:I:‘ __
registers located outslde RAM. The subroutine stack is 3 o /5eR orve the o.tit .'.f?:f'u;g"m.::m: ".':":nf ;'n.s.fl ey
implemented in RAM for greater nesting depth and flex- s pegr, hight, Semal Ouput S (astive lowi, an tha Saril Drock
ibility, providing such operations as the pushing and {active low} usad for synchranizing data iransler,
popping of register values. The uPD7501 typically exe- ::';‘rz:‘;“‘,"",:t':r':‘:.';,":'.:‘:‘3;;'};',':?" Line oy Ia alwys
cutes 63 instructions of the xPD7500 series *'B r Pz Pog bl inputieAchiad 1 viate guipat Port 8 {aciive Wigh!
instructian set with a 10us instruction cycle time. 3 Indivicuet lines can be Gonfigurod olther &3 inputo oir.-l-

; oulputs under control af the Porl B mode salsct ragister.
The sPD7501 has two exiernal and twa internal edge- 1245 PagPig 161 NpUITAICRS trI-atats aulput Fart & (ctive high), Can
triggered testable intarrupts. It also contains an 8-bit sag partarm B-bit paralle) 1'0 in conjunction with Port 4.
timer/event counter and an 8-bit serial interface to help ~ '*%* PP B e i et bn ot B B
reduce software requiremenis. The on-heard LCD con- 20,21 Ay %, Crystel clockioxtornal wvort Inpul Port X jactive high). &
troller/driver supervises all of the timing required by the e e ata) sl ool et el
24 Port S segment drivers and the 4 Port COM back- aveni pulges ara connpctad 1o Input X; whils culpiA Xy
plane drivers, for either a 12-digit 7-segment quadri- = : o o tor svant g

.. * 5 .
plexed LCD, or an B'dlg it Y'SBQmeﬂt trlple"Ed LCD‘ 325 \EED:, Vl.cu,‘ LCD bias voitege supply inputs 1o LCD vallags contralter,
The uPD7501 provides 24 IO lines organized into the Yoo, o Yoy agas fram & voUsge (addar cor
4-hit input!serial interface Port G, the 4-bit in put Port 1, 36,56 ¥pp Fowsr aUpply positiva, ARDiy aingle volinge ranging Jrom
the 4-bit cutput Port 3, and the 4-bit IfO Ports 4, 5, and 2.7% 10 5.5V lar propor opration.
6. It is manufactured with a low power consumption Sl ;""f‘géﬁﬂ o ::::.I::‘::::;:::t::'
CIMSSI proce;s% \?"D\';iggst\?aé-lse tha single p?we: sup- 76 RESET REBET Input (aciive high}. FUE Gircull of puias inlializes
alween 2, an OV, Gurrent consumption s WPDTS0Y atter power-up,
Ey:s than 900uA maximum, and can be lowen?ed much 87,58 Chy.oly B R o e vy conacy wo
further in the HALT and STOP power-down modes. The CLyta VST.Alugnglllmv, w sxtorna, clock aource may
4 - . N . -ni he ponnecied t CLy. wheraas CLy Is laH open.

;f;g;gogaésk:;:lable in a space-saving 64-pin flat 5063 r;:-h:#n: CoRTmput PO tL!::E;llvr":i:.m, Uina Fig bs afsg wharad

The wPD7501 is upward compatible with the uPD7502
and the uPD7503.

Pin Configuration Absolute Maximum Ratings*

TP R R E A R Ta = 28°C
Operating Tamperature -10°Cto +70°C
5 ':r‘gu 5D 4% 48 47 4% 4% 44 4% 43 a1 40 J9 34 17 as J5 34 n“___”n Storage Temperature ) —SS’C to +150°C
a I W - Power Supply Yeltage, Vpn -0V tg + 7.0V
= u . ==Ll Al Input and Qutput Voitages -0.3¥to Vpp +0.3V
#IHT — L
e ——— - : ::: OQutput-Current (Total, All Qutput Ports) lgH = -20mA
oy ] w [L, m— loL = 30mA
— PD7501 = : . _loL = 30mA
—— O # O e, *Comment: Stress above those listed under " Absolute
D e et Maximum Ratings'’ may cause permanant damage to
== e i St the device. This is a stress rating only and functional
T e D operation of the device at these or any other conditions
P E— % above those indicated in the operational sections of this

specification is not implied. Exposure to absolute max-
imum rating conditions for extended periods may affect
device reliability.
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uPD7501

Block Diagram

PO1/SER POE
FOISO +
X 2 POR/INTY  INT T I—‘
* cP WWTT INTS —I
Count Glock "
Timer/Event Intpreugt Senal WO
Clock Cantrol - amd —-— 1 Port
Ganaralor Circui Counter Centrolier - irariace r-" M, Bulter 4
T LCDiTIMING PULSE @ @ @
/I_. P1AINTD
Port 1 .
h—] Butter ( :: ] F1g-P13
10.Bit Progrem Caunter ALU — G - A1
U \__\ Port 1
Genaral Reglstars L‘:{ch 4 P3g-P33
Hd) ! L | eiter :
Program Memory titaeN Pointer
1024 % B-Bit ROM (PDTE01) Porl 4
Laich 1 Pag-Pdg
TN Instruction Buttar
g Decader Lrate Mamory
26 x 4-Bit RAM (,PDT501)
Pont § PSg-PS3
Laich 1 |
Buftar
f s ' ' LCD TIMING PULSE {24} Lk port & i
Letch 3 !
\'—‘/ Bulfar
Sgls;:lr:l Standby LED ControHerDnver
Generstar Guntrol
[ Trdat ld
. 1 —
6Ly cL2 RESET ¥DD VES vicon $0:820  COMp-COMa
YLCDg.
¥LEDs
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DC Characteristics

Ty = =10°Cto + 70°C, Vpp = 2.7V to 5.8V

uPD7501

Hmits
Parameter Bymibal Min Tre Maz Univ Test ComBttlons
iy 0.7 ¥po Voo All Inpastw Ctner than Clyq, Xy
InpuwA Voliege High Vi Vop-ps ¥op ¥ [
. 08 Vppg, Vppgy +02 RESET, Dmia Hmmlo; Il:;
Vi [ 0.3%pp AR inpuis Oiher 1han Gly, Xy
Input Voltage Low v
put Voitaa ViL [ 0.5 Cly, Xy
-] Ail Inputs Other than CLy, Ny Vi = ¥po
ingut Luskege Currend High iy A !
Tty 10 Ty, X
Iut. -3 All lnputs Other than CL¢, X4 V=0V
Inpud Lasknge Currant Low ik
Ly 10 Ty, Ny
¥po - 10 ¥pp = B¥ & W%, gy = ~1.0mA
[»] I W High ¥ v
uteut Valtage Hi o4 Vop - 05 VoD = ZT¥ 0 5.5V, Igy = — 00 4R
0.4 Vpp = 5V & 10%, Ig, = 1.8 mA
v
Outout Yokeas Low You LX) Vpp = 2.7V 10 5.5V, L, = 400 ik
Duipui Leaksgs Current High 'LOH 3 A VYa = ¥pp
Cutput Leaknge Currsnt Low ILO'I. -3 & Yo = 0V
2 col COMg. 2.7¥ < ¥, ¥ Yoo = & + 10%
1 LRIV S < —_—
Floow 5 Mo 1o COMg LED = T0D “yog = 2.7V to 8.5V
QOutput Impedance kK
20 1o 5an. 27% < V1 con < ¥ Vpp = IV £ 10%
Rg 20 Sote 2. 2: Lo = Yoo Voo = 2.7¥ 10 5.57
Supply Valtage ¥Dopg 0 ¥ Owin Retontion Mods
, 300 Wl N ' . Vpp = 5V & 10%
Do, 160 200 ormal Gperslon Voo = 3V ¢ 10%
Supply Curren ? 20 VYoo = 5V & 10%
Sop Mode, X. —_—
g 0.6 0 A ¥y =¥ Voo = OV £ 10%
Ipogg D4 10 Data Retention Mods Yobpg = 20¥
AC Characteristics
Tg = —10°G to +T0°C, Ypp = 2.7V to 5.3V
Limite
Paramater Symbal Min Ty Max Uit Test Sonditlons
120 20h 280 R=32k0 ;3
P € = 39 pF & 5% Vop = BV & 10%
f
1 1] 100 130 “’é“"é‘n-1wmtz% Vpp = 3V & 10%
Ayatem Clogk Dacillstion Frequancy 50 180 KHz C = 33 pF + 6% Ypo = 2.7¥ 0 5.8V
10 00 0 L+ Extarnal Cloak Ypp = 5V 3 10%
“tent 10 138 1. Bxte o Vpp = L7V to 5.5V
Sywiam Ciock Rlwe s Fall Timea trpr by [ He CL . External Ciock
s Clock Pules Width Towk i ad €Ly, Extarnal Clock Voo - 8V & 10%
yslam Clock Pulss WL 38 50 us 1. Enlarnal Clacl Voo = 2.7V o 5.5V
Ty n az B Kq. X3 Crystel Oacillmior
Gounter Tlock DecIton Fraquency [} 00 KHz Vpp = Y 0%
] X Puizw _
“Ext ° 195 11 Fxtorne nput ¥op = 2.7V 16 5.6V
Courmiar Clock Rise and Fall Timas Ly ipy 0.2 a Xy, Extarnml Pules Input
Pulss Width b Xy, Pulns | ¥op = 5V 2 0%
Coursr Clack Pulis Widt Lawye bowp 15 1. Exlernsl Pules Input m
a.0 Ypp = 5V & 10%
BTK 16 an input _‘poR xR
7.0 Vpg = 2.7V 10 5.5V
IR Cyche Time ey, "
(X Vpp = 5V £ 10%
ETK iz an oulpul —_—
14.0 Vpp = 2.7V lo 5.5V
1.4 ¥ 6Y + 10%
BTK in an input ppE¥ xR
SER Pulse Width 33 Vpp = 2.7v 1o 5.5Y
'ulne 1 ’ L]
KW W, a.a " Vgp = 3V & 10%
BLK Is a0 cuiput —— —-
(X Vpp = 2.7V 10 5.4V
51 Belup Time 10 SORT ™ 300 ra
81 Held Time atier SCR? ™ 450 L)
a50 Ypp = BV + 10%
S0 Dalny Time siter BT 1
¥ Thme op 1200 i Vpp = 2.7% 10 5.5¢
INT Pulse Wiith Wi MW 10 8
INTy, Pulwn Widih Ty Ty 2;‘1_‘ I
RESET Puias Widili AWy AW, 1 o
REYET Setup Tims tng b ns
RESET Hold Time tan D na
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wPD7501

Capacltance
Ta = 25°C, Vpp = OV

Uimiis

— Taal
Parameler Symbol M Typ Max Unit Condlitlons
Input Capazilance =1 15 pF I = 1 MHz
Output Capacitence Co 16 pF d pine
Input/Outpul Capaciance Ciro 1. relumned 1o Vgg
Timing Waveforms
Clocks
: f———————— ——— — UlExT
T, 1
] thw —=] THe
oLy ] L ', F — — VoH
N X\ —
n B -
g —e| oo E Lawy,
X iy, | |—
1 x b — — ViH
\ / N —va
Serlal Interface e R MWK - omrrs e ]
WL
5CK — ¥IH
_\ — I
—_—
s A Input Daty A Wi
—.Y
— ¥IH
50 Valld Outpul Dala
— ¥iIL
External Interrupls oW, HgWn
INTE K Z; _\\( — Yin
a — ¥IL
—— WL + |— Wy
INT1 | N — ¥IH
_\\_ x — Vi
Resal ) s ——— — (R
RESET J\ — i
L — viL
Dala Retention Mode Data R Muoda
Yoo
RS —~ ~{AH Yin
| Yoo,
DI
N / — Viupg
RESET Vi
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Operating Characteristics

Typlcal, Ty =

3°c

Supply Current

00
= 100
3
-]
=
£
E =0
3
=
[ |n = 180K2
&
F2]
ol
=
2 3 4 ¥
Supply Yaltnge VoD (V)
Supply Currgnt
wa
Syatem Clock Cucillatton Frequency
{Nots (1))
Cbz CL4q Voo = 6.0V
60
c
l © = 38pF
= T C = T00pF G = 56pF - [
g L
s / £ o 27pF|
g
g 150
=
=3
s
£
o
100 |-
50
00 400 500

Oscillation Frequency 13 (KHz)

Notes:
Only RIC ayslem clock is operating and consuming power. Al other internal logic blocks are nol active.
@ Only crystal oscillator clock is operating and consuming power. All cther imemal logic Dlocks are rot aclive,

®

WPD7501

Supply Current
&

¥
Supply Vallaga (Nots (2]

di}

E

..... 7

Supply Current IDD (WA}
&

Xtal

< l ICQ

Ry = 330k
€1 = 20pF
Cz = 30pF

Xy = 32.768KHz

2 a

4

5

Supply Vollage Vpp (¥)

Supply Lurremt

v
System Clock Jscillation Frequency

[Nols ()}
|
|\"DD =34V
200 —— 1 —
1
&
i
E 150 e e e L —
=2
o
=
3
E]
10 C = 100 pF - e 1
=1 R _
M C = bopE € = 39pF -
/ € = 27pF
- - e w
100 200 300 400 500

Osaclllation Frequancy fy (KHz)
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" WPD7501

Operating Characteristics {Cont.}

Typleal, Tg = 25°¢C

EBystem Clock Osclilation Frequency

ve
Realstence
00 jee o1 ]
R
& = aapF

£ \ ;
= 400 -t
- \ Voo = 5V
£ \
=2
e
& g0t \
F N
g ‘ Voo = v \
L -

[ .

1

L |

T [

50 100 Ha 500

Resistance A (K ohma)
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Cracillation Frequency 14 (LHZ)

250

200

150

Systemn Ciock Onaclllalion Frequency

Supply Voltsge VDD (V)

¥
Supply Vohage
i
gLz  CLy \
t
<
l. 33pF
R = Bd%3
R = 16005
2 3 4 E] 6

750105-1-82-CAT



NEC
NEC Electronics US.A. Inc.

Microcomputer Division

Description

The uPD7502 and the uPD7503 are pin-compatible
CMOS 4-bit single chip microcomputers which have the
same uPD750x architecture.

The wWPD7502 contains a 2048 x 8-bit ROM, and a 128 x
4-bit RAM. The uPD7503 contains a 4096 x 8-bit ROM,
and a 224 x 4-bit RAM.

Both the uPD7502 and the uPD7503 contain four 4-bit
general purpose régisters located outside AAM. The
subroutine stack is impiemented in RAM for greater
nesting depth and flexibility, providing such opsrations
as the pushing and popping of register values. The
uPD7502 and the xPD7503 typically execute 92 instruc-
‘tions of the uPD7500 series A" instruction sat with a
10us instruction cycie time.

The uPD7502 and the yPD7503 have two external and
two internal edge-triggered hardware vectored inter-
rupts. They also contain an 8-bit timerfevent counter
and an 8-bit serial interface to help reduce software
requirements. The on-board LCD controller/driver
supervises alt of the timing required by the 24 Port S
segment drivers and the 4 Port COM backplane drivers,
for either a 12-digit 7-segment quadriplexed LCD, or an
3-digit 7-segment triplexed LCD.

Both the xPD7502 and the uPD7503 provide 23 11O
lines, organized into the 3-bit input/serial interface

Port 0, the 4-bit input Part 1, the 4-bit output Port 3,
and the 4-bit O Ports 4, 5, and 6. They are manufac-
tured with a low power consumption CMQS process,
allowing the use of a single power supply betwesn 2.7V
and 5.5V, Current consumption is less than 900uA max-
Imum, and can be lowered much further in the HALT
and STOP powar-down modes. The uPD7502 and the
uPD7503 are available in a space-saving 64-pin flat
plastic package.

The uPD7502 is downward compatible with the
uPD7501.

Pin Configuration

ﬂ.!é&‘.?
g wau.ﬂ'nu'-a'u [1] -1a|ﬂnxs=uuuo)
2

] =2 ———1s
Sr—wm 1| e £ 1]
™ bl — ]
INTy ] s e
REEET 1 & b e— ]
Y — uPD7502 Pl = LI
voo =] m O HPD7503 O v
(=% ) s— ) W Loty
Ml e : Vi
L) e 1} m___—vieng
Mo m O Ve
FINTy =} a1 | s— L
i 20| ]
L 214 s e vy ponapawmrwnl

36EE§§E§F§§EE’E??£EE
£
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uPD7302

«PD7503

CMOS 4-BIT SINGLE CHIP
MICROCOMPUTERS WITH LCD

Pin Names

Pln No. HEymhot Funoilon

1 NG * Mo connectlon,

2-4, 84 P33Pl 4-bil latched trivtste oulput Forl 3 {acilve highl.

5 P03i8) 3-bit input Por G/aerial /O interface [eciive high).

[ PRS0 Thie porl can be canfigured sliber sa a parallel input part,

T PO /STR OF 88 the B-bit saris| 10 inlartace, under conlrgl of the serlsl
made aalect reginter, The Serial Input 51 (sctive highj, Serlal
Cutput 0 [acilva high}, and tha Sarial Clock SCK {active
lowe) uaed for synchronizing date transter, campriss e B-bit
gerlal FQ interface.

B-11 PBy-PEy 4-bH inpuifaliched triginie oulpu Porl B [aclive high). Indi-
vidual linee can be configured elther aa inputs or Bs aulpula
under conirol o the Port 6 maode salect register.

12415 P53 P, 4-blt input/leiched tristate cutput Port 3 {activa high}. Can
alan parform B-bit paraliel I)3 In conjunctlon with Porl 4.

1619 Pdy-Pa, 4-bil Inpuifiaiched tristate output Port 4 (mciive high). Can
alan parform B-bit parallal #0 tn conjunction wilth Por 5.

20,21 g Xy Cryalal clockfauternal svant inpul Porl X jaclive high). A
cryutal oacillalor circuit I connected ta inpul X4 and autpul
X3z tor cryalal clock opsration. Altarnativedy, sxternal avant
pulase are conneclad Lo input Xy while culput X3 in laft
open for muternel vent counting.

22 ¥gg Geound.

2325 U‘._ma. YLcD, LCD biwe voltepe supply Inpurs te LCD voliage contralisr,

¥ Apply approprinté volieges Irom » voHage Wdder connetted
L across Vpp.
26,58 ¥pp Fower qupply positive. Apply single vallage ranging fram
2.7V to 5.5V for proper operalion.

27.30 COMy-COMY LCD backpleng driver outpuls.

41-B4 BagSp LCD sagment driver outpula,

55 INTy External Interrupt INT, {actlve high). This ic & riging sdge-
iggared interrupt. .

56 RESET RESET inpul (eetive high). ARG clrcuit or pulss inlliallzas
LPB?502 or wPDTE03 after powsr-up.

57.59 CLy, Cla Byalam cleck input (aclive high}. Connacl 82k resislor
nacrons CLy and Ly, and connact 13pF capecilor from CL
10 ¥gg. Allarnailvely, an saterril lock source may be con.
nected lo CLy, whersan CLy Is left open.

BO-B3 Piy-Ply 4-bit inpul Port 1 (sclive high). Line Pig i3 ¢so shared with

[PIG/INT gl wulacnal Interrupt INT, which i a riging stge-Lriggered

Interrupl.

Absolute Maximum Ratings*

Tq = 25°C

Op o Temparaiure -10°Cto +70°C

Storage Temperature -65°Cto +150°C

Pawer Supply Voltage, Ypp -0.3V 50 + 7.0V

All Input and Qutput Voltages -0V io Vpp +0.3V

Ouiput-Current {Total, All Output Poris) I0H = -20mA
oL = 30m&

*Commant: Stress above those listed under “Absolute
Maximum Ratings” may cause permanent damage to
the device. This is a stress rating only and functional
operation of the davice at these or any other conditions
above those indicated in the operational sections of this
spocification is not implied. Exposure to absolute max-
imum rating conditions for extendead periods may affect
device reliability.



WPD7502/7503

Block Diagram .

- |

PO1/BER POg/S
PO2/S0 *
x4 Xz INTY T
X cF T INTg| [
Counit Clock o (1N ] . )‘L——
Clock = Coniral |2} Timor/Evant - —] In pl a1 f::a:f“e [ Port D
Generator Cirzul Counler Cantrolier \4—.... Bufier
] |
& T LCD TIMING PULSE
- * { Port 1 a
\‘__. Bufler
Program Countar
13-BH (PD7E0) ALU 4 A A}
12-Bi1 {PDTE)
! ] General Ragisiers
: . cw B8] —A eona j
+ Lutch 1
Hi) : Li# < : —V Huffar .
Pnbgnm Mamory k
2048 x 8811 ROM (:PDTE0Z) Stawk Pointar
4095 x 8-Bl ROM (L.PDTE03) <:> ::t"f:: : rlj:, >
) _'\ Inatruction . ' Bultor ’
Decoder Dnin Masmory
—V 128 x 4.8 RkM [LO7502)
224 x 4+-Bl1 RAM [ PDTS0D) PorL &
Latch 4
Ayitar i::
# 1 GO TIMING FULSE g&:) A Porl &
} + Lalch
W Suller
System su.ndh'y LED Controllsr/Drlvar -
Clock
Gengralor Contral o
i | | 7 I 24 .
! B |
<L CLz AESET vop vsg ViL04- 50-523 COMp-COM3
YLCD2- .
¥LCD)
Capacitance
Ta = 25°C, Vpp = O¥
Limits
o - Tast
L, Min Typ Sax  Unit Gondith
rpul Cepacitence [N 15 oF w1 MHz,
Cutpul Cepachance Co 15 pF u d pina
InputiOuipul Capecitance  Cin 15 ralurasd o Vgg

200

Po/iNTo
P1g-P13

P3g-P33

Pdp-Pda

PS0-PS3

Pop-PEy



DC Characteristics
T. =

-10°C to +70°C, Vpp = 2.7 to 5.5V

PD7502/7503

Limiis
Parsmater Bymibal Min Tvp Max Undi Tut Sonditions
ViH 0.7 Vpo “Vpp Al Inpute. Other than CLq, X4 )
Input Vaitage High Vin VoD -0.5 Voo v CLy, Xy
ViHpp 0.9 ¥opyy VDD +0-2 RESET, Data Retentlon Mode
ViL [ 0.3 Vpp All Inpruls TEher han CLy, %y
Input Vielbage Low ViL Pl ‘o5 v &Ly, Xq
input Laskags Current High "-'H 3 " All Inpute Other than CLy, Xy ¥ = Vpp
. "ty 10 Gy Xy
. g -3 All Inpuly Othar than CL1 _x1_ o Vy = OV
npul Leakage Curcont Low - b
Iul- =10 L. X .
Voo - 1.0 Vpp = 5% £ 10%, Igy = —1.0 mA
Output Vollage High Yok Voo - 05 v VoD = 2.97 16 5.5%, kg = - 100 4k B
Output Yoliage Low YoL o4 L Yoo = 5V 4 10% loL = 1.0 mA
o5 VDo= 2.7¥ 1o 5.5V, lgL = 400 WA
Qulpul Leskpgs Curreit High Loy 3 Y Yo = YDD
Dutput Loskagn Current Low Loy -3 - pel Vp = 0V
5 Voo = 6¥ £ 10%
Rcom 5 _ COMg 1o COMg, 2.7V & Vico < Yob g o viasav
Quipul kmpedance P "] — Voo - 5¥ £ 10% -
7 20 Sglo £29. 27V < Vicp < Voo Vpp = 2.7V o 6.4V
Supply ¥ollage VDDDH 2.0 . v Dals Retenlicn Mode
300 00 Yoo = 5Y + 1%
} Inbg 160 400 Nosmal Oparation Vpp = 9Y 1 10%
Supply Current . 7 bl Yoo + 5V £ 10
003 o5 10 wh Stop Made. Xq = 0¥ ¥po < 3V 1 10%
loDpn 0.4 10 Omia Retentlan Made Voopg = 20V
AG Characieristics
Ta = =10°Cto +70°C, Vpp = 2.7V to 5.3V
Limity
Parameler Symbaol Min Typ Mox Unit Tast Conditions
120 200 [/ g:g:ﬁ:::: Vg = BV & 10%
t b 100 130 cLy, A= 180ke + 2% _ ¥OD = 3V 2 105
Syatam Clock Oeclliation Freguoncy 0 180 kHI A GIock & = PF £ B%  ~ yor -2 Vi 5.5V
10 00 300 Vop = 5V + 104
"Em m 155 CLy, Extermal Clock Voo = BTV 5AV
Fysiem Cigek Rige and FaR Times Tear Uy 0.z = TLy, External Clock T
System Clock Puiag Width Lowiliw d = . CLy, External Clock Yoo -8 2 a0%
HUTRL .5 50 ' ¥pp = 2.7V ta 5.5¢
Ty 25 n 50 ¥y, Xp Crystal Oscliistor
Caunter Clark Oszillgiion Frequancy a 200 WHz Vpp = 5V 1 0%
f"E:l o T3 %4, Extarnal Pulse Input Wm_ﬁ;
Countsr Clock Rige and Fall Timee tra Ui 9.2 ua X4, Extarnal Pulss Input
Cauntar Clock Pulae Wigth Wt t b %, Extnrnal Putsa In —vpp = W £ 10%
Wy y i 1: Exte Pt VDD - 2.7V to 5.5V
b ST Is po Input _Yop =¥ s 1o
'SCK Cycle Tims oYy ki " VpD = 2.7V10 5.5V
6.7 BY + 105
BETK Is an output -
190 Vpp = 2.7V 1o 1.5¢
18 —_— Vpp = 5V 1 10%
5 - SCK I an Input —'—————von I 7vie5av
TR Pulse Wit v thw), Py u Vop = 5V & 10%
. ‘BCK is an output _epRoixTR
— - - 8.5 Vop = 2.7V to 6.5V
81 Smiup Tima 1o BOKT ys 300 na
81 Hold Tima ahter SCK w4 LLL R e
— 850 ¥pp = 5V + 104
£01 Dalay Time ater SCK4 00 00 - na ¥po = 2.7V ta 5.5V B
INTg Pulse Widih Lgwy: l'OwL 10 s
INT; Pules Vidth MW WL 21ty ]
RESET Pulsa Widih m"_ tRWL ET) —
RESET Sstup Time RS [] ne
RESET Hold Time [ [ ne T
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uPD7502/7503

Timing Waveforms

Clocks
1bEXT 1
Tty ] - 4y } WK _‘|
€Ly — try= A{ — Yy
‘\‘ — ¥
T B —
Uy ] taw | t:————- by ———]
LT t % j " ¥
™y " )‘ R — v
N .- N —vi
Seriaf interfece — 1CYK —
KW | HKWh '
R \ )L—)k — Vi
L L i
e HH—
s t Valid -
Input Dala — ¥IL
- tcn
— VIH
5o Vaiid Cuput Date v
— Vi,
External Interrupts S — [-~——— lgwy —
IMTQ h, —¥m
I N —w
v, ————— |~— W ——
INT4 { Z(- — Vi
] — VL
Reseal
AW IR¥H E
RESET J\ T
L ; X — Vi
Data Ra:z:lfon Mode ———— Data Retention Mote——-——=
LRS- / - tAH "}
— ¥YH
=¥
N 2/ j& i
RESET — VIL
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uPD7502/7503

Oparating Characteristics
Typlcal, Ty = 25°C .
Supply Currpnt

Supply Current ve
Supply Voltsge (Note (D))

Supply \fnlu‘g‘i {Hots (1)
Jrp—

i
i
AN
\\
x | \

Supply Curmnl 1DQ (pA)
-4
\\

~r = 180k P X 371
D
0 ] | 1 & I ICz

Ay = 330k2
. | | €4 = 20pF
0} L | €2 = 30pF
X 32 766KHz
‘.t["_ — - [ E——— i tel =
2 2 4 ] 2 3 L] 5
Supply ¥oltege YDD (V) Supply Voltage Yo (V)
Supply Current Supply Current
ve ve
System Clock Ceclliatian Frequenty Syslem Clock Oacliation Frequency
[Nate (D)} (Nete (T))
€Lz CLy Yoo = 5.0V
250 —— -
[+ r (VoD = 3.0%
1 G = 39pF

200 = 4
= C = 100pF ¢ = S6pF ] -
3 y L 3

=2

8 y 8
H ] H

150 / =T g 150
3 // 3
> + =
2 // / 2
a A &

100 1 100

C = 100 pF C = 39F
=0
. i I TP
100 200 00 400 500
aelliallon Frequency 14 (KH2} Qecillation Frequency t {KH2)

Notes:
% Oniy R/C sysiem clock is operating and consuming power. Al other internal logic blocks are not active.
Only crystel oscillator clock is operating and consuming power. All other internal logic blocks are not active.

203



«PD7502/7503

Operating Characterlstics [Cont.)

Typleal, T4 = 25°C

Dscillation Frequency 1y (KHZ)

500

2o0

100

50

System Clock Oscilatlon Fraguancy
va

50 100 200

Rasistance A {K ohme}

feslslance
fez cu |
33
\ | ¢ = 13pF I
\ VDD = 5Y 1
\\
VoD = 3% \
AV S U G

s00

204

Osciliation Frequency Fp (KHT}

250

200

150

50

System Clock Ozcillatlon Frequency

¥s
Supply Vallaga

I= ApF !

; R = 160kD
i |

L h—— e —

3 4 § s
Supply ¥Yollage Ypp (¥}

7502/7503D8-12-81-CAT-TRIUM



NEC
NEC Electronics US.A. Inc.

Microcomputer Division

Deascription

The uPD7506 is a CMOS 4-bit single chip microcom-
puter which has the uPD750x architecture.

The uPD7506 contains a 1024 x 8-bit ROM, and a 64 x
4-hit RAM.

The uPD7506 contains two 4-bit general purpose
registers Ipcated outside RAM. The subroutine stack is
implementad in RAM for greater nesting depth and flex-
ibility, providing such operations as the pushing and
pepping of register values. The uPO7506 typically ex-
ecutes 58 instructions of the uPD7500 series “'B" in-
struction set with a 10us instruction cycle time,

The uPD7506 has one external and one internal edge-
triggered testable interrupts. It also contains an 8-bit
timerfevent counter to help reduce software
requiremants.

The uPD7506 provides 22 IfQ tines, organized into the
2-pit input Port 0, the 4-bit output Port 2, and the 4-bit
ifO Ports 1, 4, 5, and 6. It is manufactured with a low
power consumption CMOS process, allowing the use of
a single power supply between 2.7V and 5.5V. Current
consumption is less than 600uA maximum, and can be
lowared much further in the HALT and STOP power-
down modes. The uPD7506 is available sither in a
28-pin dual-in-line plastic package, or in a space-saving
52-pin flat plastic package.

The uPD7506 is upward compatible with the PD7507
and the uPD7507S.

Pin Configuration

NG
NG

-1 .
g—ne
] e [
Y e b
b m— Y
BF—J Voo
] —
Y —Vss
153 v L}
B Ry

n
@

~
34

NG/ a0 1) m——
POy = 4 f. Y s— L
P2yPaTE C—] 42 f L} s P
P2yProyr L] 43 ] m— Y

Pl — 4 F mmmm—— 7Y
Pl 46 uPDTS06G 2 I psy
NC——] 48 fnl m— T

Py C——] 47 HETTT e

(L 2) e T 18 ——rs

Py ] 4% L — Y

P8y ] 50 Py

NG /3 51 — 1

HC [=—] =2 LY s | 1]

O

-
=3

e [
T3 e

L —
NCC— ]~
[= XY sismam £
NC[ =
CLy—Ja
" - —
Voo |~

RESET[ |«
Pla——]w
Lo L s 1
[ PY e

CMOS

WPD7506
4-BIT SINGLE CHIP
MICROCOMPUTER

Pin Configuration {Cont.}

[Top View;
pag [T} 1 e 28 | veg
*2 [ 2 7 [ ] paz
Py || 3 26| ) Pay
P2o/PETE ] 4 25 [7] Pdo
PRPTayT (L] 5 24 [ ] POg/INTY
Pz |6 oo B :"! P53
Pa3] 7 750eCc 22| PR2
pPep [ | & Fal P3q
PEr ] @ 20 E P50
rez [ |10 o 7 Pi1a
L 8L ] Pz
cLy (]t 171 P1y
ez Ca 16 {1 Pig
vop [t 15 || AESET
Pin Names
A0-Pin #2-Pin
[+ Fiat Symbol Function

1.2507 24.20,30.34 PigPay

4-Blt Inputfiwichad triatate cuwipul Port 4 {active
nigh}. Can alzo parform 8:-bit paraltal KO in con-
punctlon with Port 5.

2,3

38, 41

Ag POyl %y

Lryalal clock/exiarnal syeni Inpul Por X (active
high}. A crystsl saciilalor cleeult 16 connecied to
Input Xy and culpal Xg for crystal clock opara-
Lan, Alternsilvaly, sxiamal avenl pulsas ars
connected to inpul X4 whiie output X3 ia jafl
open for exlamal evant egunling. Lina Xy |a
always shared with Port § [nput POg.

7

a1

4246

47-60

P2g P23
Py®P578
PZPro r

Pay-PEg

4-Bil Intehad tristala outpar Part 2 (activa highj,
Ll P2y 15 also shared with PSTg, the Port 1
culpul alrobe pulse {activa low). Line P2, e
alao shared with Py, ur he timar-out FiF
nignal (active high}.

4-GIL inputfiatched tristate output Port & (acllve
high}, | linea can be N aither
ag Inputy or ag pulpuls unger contrgl of the Forl
@ mode select regleler.

12,11

€Ly, CLy

Systern clock input (active high). Cannect 120k2
raslalor acroas GLy snd Chy. Alternstively, an
exlamal clock epurte mey be connected to CL;,
whereas {1 ia laft apen,

Yoo

Powet supply positive. Apply single valtnga
ranging from 2.7V to 5.5V lor proper aparallan.

RESET

RESET Inpui {sctiva high). R/C gircult ar pulse
Initlalizes LPOZ50T or LPOTSO8 atter power-up-

18-18

911, 18

PigPiy

3-bit Inpul/triatate sutput Port 1 [aciive highl.
Dpte output 1o Porl | Iy sirohed n eynchroniza-
lgn with a PEn/PITR puise.

023

16-18, 21

[

4-bdt inplifarched tristate cutpul Porl § [activa
high). Can siso partarm B-bil paralial KO In con-
juncllon with Por 4.

24,3

23, 41

POGlINT,
POasiy

2.bit inpun Port 0 (aclive high). Line £0p s
always shared with external Interrupl INTy
{active high). Line POy In always ehared with
crysial clockiexternal gwenl input X, (active
highi,

28

Ead

Yes

Ground,

Revi1

1.2, 4.6
12-15, 18,
28.29, 92,
35, 37.40,
51, 52

HC
20,

44,

Mo connection.
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uPD7506

Block Diagram

PD!-’V X3 PO iINT3
r
X cp INTT
Count Clack .
Fimer/Event 1 !
Generator Gola | Game” [ contolr ( SR
|1 @ i I
bt
] @ :?nr; :r @ Pig-P13
Parl 2 s B2
1D-BlL Program Countar ALU € p— A {4} ;:;:en' 4 P2g-Pla
FirsTs.
1
ll Garnveral Aegisters Tour
H1a ! Lid)
Pragram Memaory Stack Pointer (6]
1024 x 8-Blt ROM [LPRTIDE) Porl 4
Lalch 4 Pag-Pag
t:> Ingtruction Bufler
Decadar Data Memory @
a4 x 4-Bit AAM (LPDT508)
;'I—I\ Fort §
Lalr::h @ P50-P5g
\J—/ Bulfer
] T Part 6
i i Lalch PEQ-Pé]
i I8 Bulfer
sc"r'e:‘ Siandby
Gen:lcalur Control
4
P Pt -
Cly Cla AESET ¥po V55
Absolute Maximum Ratings* Capacltance
Ta = 28°C Ta = 25°C, VDD = OV _
Operating Temperature -10°Cta +70°C Lmite
Storage Temperature -65°Cto +150°C Parameter Symbol Min  Typ  Max  Unit co:;;.,...
Powe Iy Wi =D, Rk
'ower Supply Valtage, Yoo 0.3Vto + 7.0V opul © o ' P
All Input and Qutput Voitages -0.3% 1o Vpp +0.3V
Output-Current {Total, All Owiput Ports) IoH = -20mA Qutput Caproiance Co 15 pF Unrmw::’ plns
—_— ——— U S5
loL = 32mA Inputioutput
G = T e e Capacilince Cirg 15

*Comment: Stress above those listed under “*Absolute
Maximum Ratings™ may cause permanent damage to
the device. This is a stress rating only and functignal
aperation of the device at these or any other conditions
above those indicated in the operational sections of this
specification is not implied. Exposure to absolute max-
imum rating conditions for extended periods may affect
device reliability.
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' DC Characteristics

Ta = —10°Cto +70°C, Vpp = 2.7V 10 5.5V

«PD7506

Linwlix
Paramater Bymbol Min Typ Max Unlt Teak Condditlens
¥in 9.7 ¥op Yoo All Inputs Other than CLy, Xy
(Nput Voltage High Vin YoD-0.5 - Voo - v Ly, %
V||.|m [ VDDDR Vngon +0.2 RESET, Dmw Astanticn Mods
ngest Vtoge Low WL [] 0.3 ¥pp v All inpute Diher than TLy, ¥4
Vil ] 0.3 Chy %y
Input Laakage Curranl High ILI" 3 wh A mpute Dinar then S X1 Yi = Voo
[ 10 Cly. %y
Input Leakage Currenl Low ILIL - uh Al Inputs Othae tnan CLy, ¥y Vi-ov
I|_+L =10 CLy, %y
cutput Vottage g Vo Yop - 14 v Voo = 5V £ 10%, Ipy = - 1.0mA
Yoo - 05 ¥pp = 2.7V ta 5.6V, [gy = - 1004
cutnut Voltega Low You 0.4 v ¥op = 5V 1 10%, Iy = 1.0ma
0.5 Vpp= 2.7V to 5.4V, Ig_ = 400uA
Jutput Leakage Currsnl High 'LO){ 3 A ¥g = ¥pp
Output Leakaga Currenl Low |LQ.L -3 [} Vg = OV
Supply Voltsge UDDDH 2.0 v Data Retentlon Mode
200 B ¥pp = 5 &+ 10W
oy 6 ) Hormal Oparation Vpo = 3V % 10%
Supply Currem 1 "0 ¥op = 5¥ & 1O
loog o3 A ph Siop Mode, Xy = 0V ¥pp = 3Y £ 10%
IDDDH 0.4 b Daia Ratenllon Mode vDDDn = 2.av¥
AC Characteristics
Ta = —-10°Cto +70°C, Vpp = 2.7V to 5.5V
Limite
Farsmeter Symbiol Min Tvp Max Unit Test Conditions
120 200 260 A= 120kQ 3 2% Vpp = 6Y 4 10%
k 6o 100 130 CLy, Clp R =240Kk2 £ 2% _ YOO = IV & 10%
Syaram Clock Qaelllatian Frequansy &0 190 kHz Yop = 2.7V 1o 5.5V
"0 200 I Vpo = 5¥ ¢ 104
e ) 125 €1 Bxtornal Clock T Vpp = 27V te 6.6V
Syatam Clock Rise and Fall Times [ 0.2 s €Ly, External Clock
] 15 50 Vpp = 5V & 1%
Syatem Clock Pyise Widih bywiptew, a3 0 wa €Ly, External Clock " ¥pp = 2.7V o 5.4V
Ty 26 32 a0 A1, Xg Crystl Cwciifator
Couner Cluck Oscilletion Frequency ¢ o 200 kHZ %1, Extorns! Pulge | ¥pp = 5V + 10%
xExt ° 136 1 Externsl Puloe Input Vpp - 2.7V 10 5.5V
Counder Clack Alse and Fall Timey e iy 0.2 %1, Extarsl Pules nput N
Counter Clock Pulge Widih Ea bW, b . Xy, Extornni Pulae Input —Yop = O £ 1R
ML 5 ' Ypp = LTV 1055V
Part 1 Output Setup Timu ta P57 toyg 1y 809 v Vop = ¥ £ TOW —
1 1421,-2000) ¥pp = 2.7V to 5.5V
Fonl 1 Ouipwt Hol;mu al'ler PS—-f.ET e 00 > 500 n Yop =5 + 10%
1 300 400 Vpp = 27V 10 6.5V
1/{21,-800) Vpp = 6Y & 1084
PETE Pulas Width taw 1![2!':-2000) na V:s e
INTg Pulse Width YW ‘Il'le Ly e
AESET Pulae Width TRW AW, ] '
RESET Sotup Tims ns o ne

RESET Hold Time
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APD7506

Timing Waveforms

Clocks

3 — V4H
\ — Vi

: ] ' % o

Qutput Strobe
y * — VIR
Pipa 4 L — I
15 1PqH
PETE - ! — ¥
\_k .,Z — ¥IL
L L R——

External interrupt - . .
INTg } — YIH
\t E I\- — ¥IL

Reszel tRrwL - tAWH
RESET ,K - — Vin
— b — Vi
Data Retention Mode Data Retenllon Mode
Yoo PR -
RS — = 1AH ¥iH
= ven
: DR
N\ / — YiHpy
RESET : viL
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Operating Characteristics
Typlcal, Ty = 28°C

Supply Current Do (uA)

Oecillation Freguency ty (KH2)

Suppty Curreny
3

v
Bupply ¥oliage (Nots

[0)]

LGL| tLo
200 /
50 /t /
IR = 2a0ke
U
10 | e —
Ty
2 3 4 5
Supply Yoltege Yop V)
Syslem Clock Cactilalion Fregusncy
V8
RAeslatance
00 | ez es |
]
200 \
\\‘\vin = 5Y
* "ﬁn-v‘\\
LU ]
50 100 00 500
Raslalance R (K chmis|
Notes:

LPD7506

Supply Curran|
¥a
Supply Volings (Kuts (8))

/
/

T

/ Xen| M
1t

-
<

Supply Curmant DO [A)
wm

2
] 1 102
Ay = 330K
&y = 20pF
1 ; Gz = 30uF
1 Nip = 32.768CHZ
it
H 3 4 H
Supply Voitsge VDD (v}
Systam Clock Oaciliation Fraguency
Supply Yaltage
—
chg Ll
250
F 200 —
z A = 82KR
&
g 150 --—
o
H
i LIERT:
g ‘100 Es
50
2 3 4 5 ]
Supply Valtage Yoo {V}

Only RIC system clock is operating and sonsuming power. All other Intemal logic blocks are not actlve.
QOnly crystal oscillalor clock is operating and consuming power. All other internal fogic blocks are not active.
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NEC |
NEC Electronics US.A. Inc.

Microcomputer Division

Dascription

The uPD7507 and the xPD7508 are pin-compatible .
CMOS 4-bit single chip microcomputers which have the
same uPD750x architecture.

The uPD7507 contains a 2048 x 8-bit ROM, and a 128 x
4-bit RAM. The uPD7508 contains a 4098 x 8-bit FIOM
and a 224 x 4-bit RAM.

Both the PD7507 and the ;.(PD?SUB contain four 4-bit
generad purpose registers located cutside RAM, The sub-
rouline stack is implemented in RAM for greater nesting
depth and flexibility, providing such operations as the
pushing and popping of register values. The uPD7507
and the uPD5708 typically execute 92 instructions of the
uPD7500 series A’ instruction set with a 10us instruc-
tion cycla time.

The uPD7507 and the uPD7508 have two external and
two internal edge-triggersd hardware vectored interrupts.
They also contain an 8-bit timer/event counter and an
8-bit serial interface to help reduce software requirements.

Both the uPD7507 and the uPD7508 pravide 32 /O lines
organized into the 4-bit input/serial interface Port 0, the
-4-bit input Port 2, the 4-bit cutput Port 3, and the 4-bit /O
Ports 1, 4, 5, 6, and 7. They are manufactured with a low
power consumption CMOS process, allowing the use of a
single power supply between 2.7V and 5.5V, Current con-
sumption is less than 900uA maximum, and can be
lowered much further in the HALT and STOP power-down
modes. The uPD7507 and the uPD7508 are available in
either a 40-pin dual-in-line plastic package or in a space-
saving 52-pin flat plastic package.

The wPD7507 is downward compatible with the ywPD7506
and the LPD7507S.

Pin Conflguration

21 d a0 %4
PlgyRaTR ] 2 29 1vgs

P2yPTour O] 2 i Jrag

pea[] @ [ paz

il s 38 P4y

Pl ] & 35 ] Pag

Piy] 7 34 rey

Piz[] a 33[ 1 P62

Pal] 9 32[ P54

Pp[J1o HPD7BO7C 4 [ps,

p3 |1y HPOTS0BC g,

Paz[]12 e[ ] Peg

LT RE] 28{ ] PEr

Pro |14 27[ 1Pég

e []4s 26 1] FOais1

Pz j1& 25[ ] POgIS0

Pral 17 24|71 Py BTR

RESET[ |18 za[] PogiiNTg
cLil]w 2z| Ty
voo ] 20 21[7 e

PD7507
uPD7508

CMOS 4-BIT SINGLE CHIP
MICROCOMPUTERS

5o
£t
™ - a W om o
F8SFfy sz o8y
38 3B 37 36 3% 34 33 32 M 30 3% 29 27
NC 40 26— Py
Plg 4y Y — ]
Pl ——faz2 24— P53
Piz a3 o1l — % )
Pig . a4 2201 Phy
NC C——Jd5 “PD?so?G 2177 Py
P3g —— |46 uPD7508G HWETT3 PEa
Pay I .. a7 19— Pga
P3z 4B w0 pgy
pag a8 LI m— 1Y
P7g C—50 16—~ poaist
P71 L___T®m O 15 f——"1 POg/50
P¥g L 352 E— NG
1 2 3 4 § 6 F & 9 10 11 12 13
Uoe om0 OO 8o o
zaﬁzdzgdeEEZ
* gz
Pin ldentification
0P 82Pn
DIF Flay —_Symbol Function
1,40 32, 34 Xz, X%y Cryainl clack/extemal evant input Part X {(sctive
high}. A cryelal asciliator clrculy Ia cannaclad 1o
nput Ky wnd oupul Xg for orystsl clock opers-
Uon. Alternallvely, axiernal aveni pulsas are con-
nocted ta Inpul Xy whils ouput Xx Is lsft apan
for sxtemal event counting.
2-5 38 Pio-P2y 4-bir Imched tri-stede oulpul Port 2 (acilve high).
P2g/Pg¥g  Line P2p s also shared with PETE. the Pan 1
P2,P outpul strobe pulss (sctive low). Line P24 In also
VPTouT shared with Py, . the timer-out F/F signel
{sctive high}
69 al-44 Plg-Pla 4-hit inputitrl-wtate outpul Port 1 (wctlve high).
Onta cutpul to Port 1 le wirobed In eynchronkzi-
Alon with & P2g/PETp putss.
1013 4849 P3g-P33  d-bit latched tri-atate cutput Port 3 {activa hight.
14917 5D-52, 2 PTg-PTy 4-bit Inputiatched tri-alabe autput Port T (scilve
high}.
i 3 RESET RESET Input {wctive highl. RIC cifcult o pules
o I wPD7507 or yPDTS0A atter powsr-up.
9.1 59 CLy, CLy Bysiam clock Inpul {active high). Connect B2R0
roglgtor across CLy and CLg, and connect 33pF
capacitor from cL1 ta Vgg- Altemativaly, an
extornsl clock source may be connsctsd to Cly,
whersas CLo (w left open.
20 73 Yon Power aupply poaltive. Apply single voltage
ranging from 2.7¥ to 5.5¥ for pmper opnratlon
2 1 INT; 7 Extomal Interrupt INT, (ective high). This fa 2
rining sdge-triggerad inlarrupt.
2328 11,12 POgiINTg  4-bitinput Port 3Serinl 170 Interlece (actlve high).
15, 18 POy/BEK  Thia pon can b configurad silher ae a 4-bit

/50 pacallel input port, or as the 2-blt serial V0 indar-

POz Tace, under control of 1he sarisl mods Bsact

Pigis1 raglarer, The Serlal Input Bl (sctive high), Sedgl _
Cudput SO [mothve low), snd fhe Sariel Chock 8CK
{ecve lowl used for wynchronizing dwin trenaler
comprine the 8-bit seclal VO Interfacs. Lina POy
iy alwaya shared with axtemnal Imarrupt INT,
{activa high) which is a delng edga-trquorwg
mlarrupl.
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uPD7507/7508

Pin ldentlfication [Cont.)

Absolute Maximum Ratings®

Ty = 28°C
pry—— Operating Temperature -10°Cilo +70=C -
-Pin
DIP Fiat Symbol Funciion Sigrage Tomperature -85°Cto +150°C
2T 1T Pl Foy :—blt "'."‘S‘rfu'éw'.’ﬁ trkatale ;npm' ;ort : mun *owar Supply Voltage, Vpp =03Vt +7.0V
. [:] gl ] configurs: L3 -
a:"mp..'.'. o a".'o..?puu u"nnor conirel of tha Port All input and Ouiput Voltages ~D.3Vie VoD +0.3V
- € mode aolect regiatar. e e Dutput-Currert (Total, All Cutpul Ports) IgH = —20mA
31-34 2124 PBy-P5: 4-bit Inputflaiched tri-siaia ouiput Port § (scit T
R hld'l].ng:n "o :orr::l:n son p:rﬁlls? o F:e prod e L . _ fpL = 30mA
S [Rmetian with Pon 4. e *Comment: Stress above those listed under "'Absolute
e T B e partorm &on parstal yo meom  Maximum Ratings'' may cause permanent damage 10
_ unction with Port 5. the device. This is a stress rating only and functional
a3 v Grotind, operation of the device at these or any other conditions
- Laess Ko connaclion. above those indicated in the operational sections of this
35, 40,45 specification is not implied. Exposure to absolute max-

DC Characterlstics

Ta = ~10°Cto +70°C, Vpp = 2.7V to 5.5V

:mum rating conditions for extanded periods may affect
davice reliability.

LUmits
Faramaler Eymbel Min e Mex Unlt Tast Gonditions
YiH .7 ¥pp Yoo All Inguls Other than €Ly, X4
Ingut ¥ohape Hiph Vi Ypp-p.5 Yoo ¥ [
ViHpg [T:] VDDDH ¥Dopp +0-2 RESET, Data Retanlion Mode
¥ [:] [ER AN Tnputa Other than GLy, X
Inpan Vohage Low iL bt ¥ ’ L1 X
Vi [] as CLy, Xy ]
! 3 All Inpute Other 1han CLy, X V) = ¥
Input Lpakage Currant High o WA 1+ 1= e
Liyy 1 GLy, %y
Co i -3 o Al Ingule Other than CLy, X ¥ = oV
Input Leskage Current Low ty pA i L1 %4 1=
™ -10 CLy Xy
Vpp - 1.0 ¥, 5 10%, |, -1.0mA
Dulpui Yohage High You [eli] v oo - H OH =
Vpp - 0.5 Vpp = 2.7V to B.5Y, Igy = -100 uk
o4 [ BV 3 10, | 1.6 mA
Gulpui Yolags Low Yoo v oo = a =
[X] Vpp = 2.7V 10 5.5¥, Iy, = 400 oA
Dulpui Laskage Currant High 'LDH 3 L) ¥o = Vpp
Oulpin Lenknge Currant Low Lo, -3 ph Yo = OV
Supply Vohage Yppgp @0 - - ¥ Dutn Avlention Mods
. J00 200 " " - Yoo = §Y + 10%
t
ODg 150 100 ormal Gperation Voo = IV £ 10%
Supply Currenl \ 2 20 X Vpp = 5V &+ 10%
A Stop Mode, o B ——
D03 [ s " P Hode T 8 0 Vpp = 3V 1 10%
1obgq 0.4 10 Data Astantion Mada Voogg * 20¥
AC Characteristics
Tg = =10°C to +70°C, Vpp = 2.7V to 5.5V
Limits
Paramater Symbol Min Tye Max Unlt Tent Contlilons
120 200 280 A = 120 kQ 2 2% .
C = 33 pF 4 5% Voo = 5V 3 108
Chy, CLz
s 64 100 130 Wo-250ke 2% Vpp = 3V 3 10%
‘Byntam Clock Oacillallen Fraquency B0 180 KHzx C=33pF + V¥pp = Z.7V Io B.3¥
10 ano EL W, Y + 10%
f €L 4. Extarnal Glock _Beofl:t*
EXT 10 135 Voo = 2.7V 10 5.5V
Syatem Clock Rine and Fall Times g by .2 R €Ly, Extamal otk
-1 Ciock Fulse Wi e _ = CLy, E ol Clock Yoo - 8V & 10%
yalam Cioc ih Tpwp W, 78 o ue 1. Extora & Von = 2.1V 1o S5V
1, 25 a2 5 X1, Xz Cryatal Govlllatar -
Counter Clock Oscillalion Freguency 0 T Tam KHz ¥Ypp = 5V £ 10%
1 X1, Externsl Pulse Input _
Ext [] 135 Voo = 2.7 1o 53¢
Counter Cloch Rige and Fall Fimes e e - 0.2 e "%}, Externsl Putss Input "
13 B Voo = 5Y ¢ 10%
Counter Clock Pulss Widgth TeWiy vty Y un Xy, External Pulss Inpul m"nn TR bEY
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AC Characteristics (Cont.}

WPD7507/7508

[
Parameter Symbol Min Tvp Max Unit Tasl Conditions
X3 . ¥po = 5V & 10%
S5F overe T 70 SCK In an Input Vop = 2.7V 10 5.5V
i Timp 1]
r fevy o7 " o Vpp = &V £ 10%
£CK i an output g e
e Vpp = 2.7¥ I6 6.5Y
14 Vpp = 5¥ £ 10%
. it
SEK putss Wichn 33 K11 0 Input VoD = 2.7V to 6.5¥
'ulsa 1 1 L] -
LU Yy " — Vpp = 5 £ 10%
BCK s an putpui T ——
[ Vop = 2.7V 1o 5.5
51 Setup Time ko STK) 4 300 ne
41 Holg Time aftor SERt iy 480 ne
S0 Dotay Thne atte [ o= Ypp - 2 2 1%
na
¥ ¥ BCK: oD 1200 Voo = 2.7V o 5.5V
1/20-600) Vpp = 6Y 1 10%
1 Ouipw Setup Tims to PgTg [
Port 1 Quip up Tims to P57, pys 21,2000 ne ¥pp = 2.7V 10 8.5
Por 1 Gt - 200 280 200 Vpg = 5¥ & 10%
o 1 t Hal whee : e
pu L) PaTE PH 200 1500 Vpp = 2.7 to 5.5V
11(2F, -800} Vop = 5¥ & 10%
PETE Pulae Width
576 Pulae 5w W(21,-2000) e Voo = 2.7V 10 B5V
IWTg Pulss Witkh EigWiyr bW 19 [l
INTy Pulse Wicth YWy W 21, L]
AESET Pulsa Witk TRW, tAW) 0 =
RESET Sniup Thne fs [ ny
RESET Hod Time M ] ns
Capacitance
Tq = 28°C, Vpp = OV
Limita
———e Twnk
Paramsisr fymbol  Min Typ Max  Unit Conditions
Input Capacilance [ ) 15 pF  § =1 MHz
Quiput Capacitance Lo 18 pF d plng
MpubQuipt Cupacltance  Gp 1% returnad to Vg5
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WPD7507/7508

Block Diagram

%1 %z

INT}

INTg

Count
Clock
Generalor

Clock
Contral
Circult

o]

Timer/Evenl
Counter

Inlerrupt
Controller

NTg|

-

Sariel KO
Intariece

ftt= &

i

U

T O

g

Program Counler

!

AL

il

A td)

Program Memory

2046 x 6-Blt ROM {PD7
4085 ¥ 8-Bit AOM (PD?:

%

Instruclon
Decoder

Ganarel Raglslars _

D% Ei8}

Hia)

[
' L@

Slack Pointer

Dats Memory

128 x 4-8it RAM (POTS0
224 x 4 BlL RAM (uPOTE0I

U

System
Clack
Gensraior

Standby
Condrel

b

CLq CLa

RESET

vpo

vss

214

PorL 0
Bulter

Port 1
Buffar

Pori 2
Leich
Buler

Por 3
Lateh
Butlar

Part 4
Latch
Bulter

Port §
Ledch
Buler

Porl &
Lalch
Bufler

¥ 1% 1% 31X 10 10 33 1T

PoH 7
Lalch
Bulter

T YL

L

Plg-P13
P2 P28 (:;y;:ggg-T)
P3g-Pi3
Pag-Pd3
P50-P53
P6Q-PE3

P7p-PT2



uPD7507/7508

Timing Waveforms
Clocks
1BEXT
L} [ 14w © Ny
cLy ¢ i L Iy,
t — ¥4
4 \ — Vil
Yiexr

o

Ty = Ly I L]
" 3 L Zf ! — v
\ \.. — VL

Sorlal Interface oYK
(L1778
4CK \ — ¥in
L — Vi
tis UH
v
sl Wand ]
Inpul Date € — L
.. —tgp —

— ViH
so Valld Cutput Dara x
— ViL

Output Strobe

Plpg ¥ _}J( — VIH
_T_ -r — v

[ty s ] L—--—- ~--|p|..“..l
e \ zl' — ¥
7 ) — v

Iswy

External Interrupts -

— Nowy, gy
INT *_\ Z { — VIH
X 3 — ¥iL

. bywy —-- - |- - —thwy
INT4 \ Zr_ _vN
— r — Vi

Aeset - LEw ~———— Wy ———
RESET )K -
— vin
e ﬂz — VL

Data Refention Mode Dala F Made
VDD

tRs—{\ [ 1AH ¥iH
[\ = Yoopg
= YiHpg
RESET Vi
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PD7507/7508

Operating Chacacteristics
(Typical, Ta = 25°C)

Supply Current
Supply Currant Vs
v Supply Volage (e (2)
Suppiy Vellags (Nole (1))

CL1 Cig
2 — -
200 /
s le L~
I. 43pF /
q Rl
g 100 o = 82k 7 a //
o 3 /
2
£ E 5
14 - / ]
L — % / X %z
>
g R = toows H / Xpat 3
@ \
2 & [
20 1 I
Ry = 330k
&1 = 20pF
10 'L €z = 20pF
= Xial = 31.TBEKHz
T‘_fa' i
2 E] 4+ & 2 ] 4 L]
Supply Voltege VDD {V} Supply ¥oHags YOO (¥)
Supply Cureen Supply Current
va va
Syslem Clock Oscillalion Frequancy Systern Clock Cecillatian Fraquency
{nate (Th Hute (3))
Ly CLl4 Voo = 3.0V CLp CL1
250 230
[+ C vog = 3.0V
200 I £ = 38pF . I
o | = 100pF G = 5BpF e - 200
g v L~ 3
2 C = 27pF|
1 / - E
§ 150 // g |1,y m—
3 L
* 100 /4
100
€ = 100 pF
p C = S6pF Casmf |
T
50 . /--._____,_.-—-
100 W00 El 400 500 190 200 0 400 500
Decitlaion Frequency Fy (KHz) Quclilation Frequency Iy (KHz}
Notes:

@ Only R/C system clack is operating and consuming powet. All other internal logic blocks are not active.
@ Only crystal asclilator clock ia operating and consuming power. Al ather interna! logic blocks ars not active.
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uPD7507/7508

Operating Characteristics [Cont.)
(Typical, Ty = 25°C)

Syslam Clock Gecklwlion Frequency
Syatam Clock Osclifation Frequeney '

L] Supply Yollage
Reslptance .
€Lz €Ly
st | ez v | 250
R ¢
¢ I-aapF
= 33pF

g \ I g ;e A = BZkD
= 200 =*
> N voo - sv
g \ ; 150
[l @
: \ i A = 180K
B Vop = 3v n
E 100 -

50

50
T
50 oo 200 st H ] a ) []
Registence R (K ghma) Suppty Venage Ypo (V)
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NEC
NEC Electronics US.A. Inc.

Microcomputer Division

@\

The uPD75075 is a CMOS 4-bit single chip microcom-
puter which has the same uPD750x architecture.

The uPD7507S contains a 2048 x 8-bit ROM, and a 128
¥ 4-bit RAM.

The uPD7507S contains two 4-bit general purpose
registers located outside RAM. The subroutine stack is
implemented in RAM for greater nesting depth and flex-
ibility, providing such operations as the pushing and
popping of register values. The uPD75075 typically exe-
cutes 91 instructions of the uPD7500 series “A™ instruc-
tion set with a 10us instruction cycle time.

The uPD7507S has two external and two internal edge-

%\%

2.3

triggered hardware vectored interrupts. It also contains . .

an 8-bit timerfevent counter and an 8-bit serial |nterface
to help reduce software requirements.

The pPD75078 provides 20 /O lines organized into the
4-bit input/serial intarface Port 0, the 4-bit output Port 2,
the 4-bit output Port 3, and the 4-bit /O Ports 4 and 5.
It is manufactured with a low power consumption
CMOS process, allowing the use of a single power sup-
ply betwean 2,7V and 5.5V. Current consumption is
less than 900uA maximum, and can be lowered much
further in the HALT and STOP powsr-down modes. The
uPO7507S is avaifable in a 28-pin dual-in-line plastic
package.

The uPD7507S is upward compatibie with the pPD7507,
and downward compatible with the uPD7506.

Pln Configuration

Paz [ 2] vss
%y [J2 27[] Pag
x2 [Ja 26 Pay
Pg 14 25 E Bag
PRiPToyr )5 24 P53
P2z [Ta 23[7] P5g
P23 (|7 ,PD7507522[ 1 P59
Piaz (18 210 P50
P31 [l 20 |1 Poassl
pag [] 10 12|7] pogso
A3z |11 18] Pov/ECK
ARESET [ 12 17[7] PloiNTy
oty (|13 6] ] mry
vop [ 157 oL
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gfg «PD7507S
3%%"  cmos 4.BIT SINGLE CHIP

MICROCOMPUTER
Pfl'l. IdentHicatlon

#biH putdstehed tri-winte outpul Porl 4 jecilve high). Can slso

1, 25-27 P4
PéorPda periorm B-bit paraliet G in conpunclion with Port 5.

Xz, Xy Cryatal clockiuxternal svant Input Port X (active high). &
crystel oacliialor circult |5 connacied to Input Xy and output Xa
for eryatal clock op event pulses
are connacted 1e Inpul Xy umlln nu!pu! )tz is skt cpen for

. extgrial svent counting, o
4-7 PlgPiy 4-bit Imiched M-sinte sAput Parl 2 (aclive high). Llno P21 h
o P2y r shared with PTOUT' 1he limer-out F/F signal (actve hioh). N
211 PapPYy 4-bit lalched irl-atate autput Part 3 (scllve high).
17 RESET RESET inpwt {sclive high). R/C clrcult or puise Inlializes
. . uPDTEOT of WPDT506 alfter powsr-up,
13, 16 Cly Glhg System clock inpul {active high}, Connect 52k realator
X across CLy snd + and connact 33pF capacitor from CLy to
Vge. Altematively, »n sxisrnal clotk source may ba connacted
3 gL-‘, wharess CLp |4 laft open.
14 Yoo Power aupply poaliive, Apply singls voitege renging lrom 2.7V
: ta 5.5V for propar aperation.
16 INT, Ezternsl interrupt INT4 (activa high}. This |2 a rising adge-
triggared Intercupl.
1730 POyNT, A-bit input Port Ofaeral IFO interdace (activa high}. This port
- PO, /BCR can be configured aither s a 4-bh parallal input por, or a8 the
POL/SD B-bH aprial VO injgriace. under conirel of the erlal mode
2 selact regialer. The Sseial Input BI {mctive high, Serisl Cuipul

POy/S1 BG (aclive [ow), and the Serls Clock TUR (aciive low) used for
synochrenizing daia tranafar compriae the B-bit seclal /D inter-
i8ce. Ling Py Ix siways sherec with suternal Interupt INT)
{active high) which Ia & rialng acge-Icigpared Intarcupl,

2124 P5p-Phy a-bit Inputsiched ti-atate output Part § (sctive high). Can also
perform B.bit paraisl YO In sonjunction with Por 4.
29 Vgg Graund,

Absolute Maximum Ratings*

Ta = 25°C

Operating Temperature =-10*Cta +70°C

Storage Temperalure T Z68°Cto +150°C

Power Supply Voltage, Vpn -0.3Vto + 7.0V

Al Input and Output Voltages —0.3Vio ¥pp +0.3V

Gutput-Current (Total, All Gutpul Ports) lgH = -20mA
lgL = 30mA

*Commant: Stress above those listed under ' Absolute
Maximum Ratings™ may cause permanent damage to
the davice. This is a stress rating only and functional
cperation of the device at these or any other conditions
above those Indicated in tha operational sections of this
specification is not implied. Exposure to absolute max-
imum rating conditions for extanded pericds may affect
device reliability.



uPD7507S

il
ﬁ

Block Diagram
po TR PoySI
P0o/80
¥ * INT:  INTQ
¥ -] INTT] INTg|
Count Clock
2 Timer/Evenl Inarrupt Sarlal IFD L
u;‘:ﬂ:m Cc?:;l:ﬁl Counter - Tontraltar intertace [
* L i g
11-BIT Frogrem Countar ALU / c At

iy

Program Mamary
2043 x 8-8/T ROM [uPD7ED7TS)

Iriatrucilon
Dacoder

Ganaral Asgistera

D1a) E{%

Hin} ! Lis
