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PREFACE

This manual contains flow charts, timing charts, and special-
purpose diagrams to assist in the maintenance activity on the
IBM 2841 Storage Control -Stage 2.

Simplified drawings have been prepared for functions which
are not readily perceptible in the system diagrams, or for which
the logic requires multiple pages.

The system diagrams at the engineering level of the equip-
ment should be used in preference to the maintenance diagrams
wherever there is a conflict between the two types of diagrams,

Second Edition

This edition (Form Y26-4137-1) is a merge reprint of form
Y26-4137-0 and supplement Y26-0605.

Specifications contained herein are subject to change from time to
time, Any suchchange will be reported in subsequent revisions or
Field Engineering Supplements.

Copies of this and other IBM publications can be obtained through IBM Branch Offices.
A form is provided at the back of this publication for your comments.

This manual was prepared by the IBM Systems Development Division,
Product Publications, Dept, 455, Bldg. 014, San Jose, California 95114,

© International Business Machines Corporation, 1967
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In positive logic representation, signal levels are disregarded . The negator (N block symbol) is used
to invert logic, not level. Passive elements (such as drivers and pulse shapers) generally are not shown,
since they contribute nothing to the logic.

LEGEND

LOGICAL ELEMENTS TIMING ELEMENTS SWITCHES
2.5ms Name
:‘ A — —] OR }|}— —1 SS PB SW Name 1
— — 2
AND OR Single-Shot Momentary 3
| SW |
10 kHz Name ! '
— | o n
— O — —IN— —°€— SW Multi-Position
Exclusive-OR NOT Oscillator Single~Throw
(Negator)
PASSIVE ELEMENTS XX Abbreviations
SPD V = Voltage Amplifier
- — LD = Line Driver
— 55 — — ST — AR DF AR DF _AR XX— LT = Line Terminator
- MD= Magnet Driver
Sample-Pulse Schmitt Differential Single-Ended =~ HD= Head Driver
Driver Trigger Amplifiers Amplifiers ID = Indicator Driver
CD= Core Driver
STORAGE ELEMENTS
T T, Dat T
Either Indicator FF FL - PH
Designates = Lamp Control
Shift Input = M wltiples
e Clear
- —
AC123-e—ALD Page Flip-Flop Flip-Latch Polarity Hold
(Complement Input)
REGISTERS AND COUNTERS
Partial Full “
ter Ad
Transfer 0\ , Transfe\ Gate—X / + cl)-"‘::- :;P C::;ce
Clear Indicator +1 - For DOWN Count
(Reset) - M_,
—_— Register Name c Counter
C
0 AA123 15 LA PA BC321 7]
High Order / T T High Order
Logic X
Page Number Gate

MISCELLANEQOU S

Number
Parity Check on Parity of lines
Data Flow Generator in Bus
?

Full-Time

Indicatable Bus

=

Pluggable or
Switchable

Multiple Line Transfer

—

On-Page Connectors

With Alphameric
Locations

Off-Page Connector

>

B4 A3

With Line-of Sight Arrows

14093 B

2841 Stage 2 FEMDM (10/67) v



2031

(L9/L)

(L9/1) WAWIJ 2 23®S 1982

2021

L 2 | 3 1 s ] 5 1 6 | 7
CHANNEL TAGS OUT o CHANNEL TAGS IN
E 4 4o 4 44
= x 10 a >
i Sz IZEI2
S BISEEER |2l a 52 BEE B 13 |RIE)E : B
m e (ool £=4 = [Z 00 3 ] m |m =l ol K
: BECEE |51 g g P[P % 12 |5|als z 2 (3
2 REREE (BF o |2 FE= A RN AR EOEE
g gl 18 2z ¢ 2 z 2 2|z |elgl= x 8
E 8|5 g = = 5 s |2 = g g |z
g ADDRESS e [z
g ; COMPARE READ_LATCH g
! g8l 061
o] CHANNEL OUT TAG — I ] WRITE LATCH POLL | S
L GATE UPP ] = ENABLE CHANNEL SELECT OuUT TH GATE HETER
GBOL1 v SELECT iON SERVICE IN CTRU QUEUED P 7 RESETS BYPASS CYAL
ouT — GBO51,053,0
p p  GAOL3 TC GB101 GB1A41 lf'- GB161 GB181 68031 51,053,055 GB201
4 4 3 SELECT] ouT | J 'GGB‘GG:"I“ "
= z= cH8 7 SERVICE | OUT 2(z po] 02 | p3{o4]06 T;l 05 |07 ul
m
o? 2% ! orsstorr e Y T 2|5 | [z Toster [woosi[omer | ¢ § 7 3
%] =2 ] | AeoReSSET Z e |= 213 16 REGISTER _
e 3 Z2IEF|3 E: =
2 g3 EVEN 0P - m 2|3 5 3
“© oy CH | EVEN ST g § 4 B
CARRY OUT o § Sl cb
DHO11{_ CH FILE ENT °_l_7 1421384 plw 15
s CAS 11 ONLY) - T TP evs pove
CL FILE ENT ST ASHE : S
e DsO11 5 | || |aLror-1m
= l z
DLOI I T RS 0 r slz gg
> S )
0 mio|={»|a
5 i 3 O a3 O A O A A I B R = i
3 DECODE ‘ 3 g
§ 800! ] O-LN 4 J;' 792¥3 __ |
) : : : — : —
o8 A REG SOURCE OST'I Por / Por 7| [Pow 7 Pur 7| [P BX Pov Jl [Pow ZI [Pou 71 PR [ Pm.zm 0 Er 3 G 1
S DECODE R$001 RCDO1 RDOA1 RDO21 RU0O! RBO0) RBO21 RDOO1 RDO11 RFOO1™[ | RGOOI™| | RKOO! rReoof"| | rot1
-3 DAOT1-041 1
- | —]
: e oo w | & @ B R OE [ [ G
3 6 L A
d DLOOI=011 b.-ADDRESS
S BRANCH DECODE sP121 — —]
-t
3
a DHOO1-011 ” ::Pns: ‘3" -k
& ALU BYPASS (YBY) sP111 = a i [ ] L] )
2 P = MAN OR FEAT ENTR A REG ER IE IH ASMI
= CONT alS o™ AL Bal2] BAO9T, 101,111
< PC |REG alc5e CA CA
-] 131 > CL FILE ENT 14 i
2 STATUS BIT S P13 @ = I E] -— ‘ | _ ALU
@ DECODE o 5 \ 1Y v X=A ®  ERROR
ol ©
| IE GATE IS INTERFAC B REG ASSEMBLER A REG ASSEMBLER
3 psov. s |3 (cas 11 owLy) HB151 BA131 BB001-011 BA0O1-081
[=3 >
a CARRY AND =< A cL
m ALU CONTROL SER IAL1ZER/ CH FILE ENT 3$516}7 3 2 o [ 1 6
om DECODE DESER IAL I ZER 3 sl s S REe | 8+P T
3= ALO81~AL09! 2311-2302-50031 bC g S g A - RAOO1 leveass| ¢ °
== YCV O [ [~ -2 2 ALU PARITY
-~ 2303~-HCO00 ST 1 m |= -~ [’d
- __COMPLEMENT - REOO|-002 ] A E 1 ER R 4 > ] [_. COMPARE
= YCD ALT o L 2321- SD036 L N e o] b o
c > Dvool z m 2812 2 - e PARTIAL SUM T/C 8+p
[ 4 D BUS DECODE ® |5 'E E A 4 B - 17 ia a8 |ald 3 o RBOO1-002 ALOO1
8g N = R ) e z wlBle  |wl® o b ALO71 AL201
20 -] m m > I>» ™ m m m | wlN >
S lalBla1I°1 12 |w > 11 2 L 14 3k
2 1ERzIsk B a Sle = STORAGE CONTROL AND 1/0 CHMANNEL INTERFACE
s " ZREN o op-'r‘!",OML Sly OPYT 1ONAL STORAGE CONTROL_AND |/0 CHANNEL
o
Yen 2 V001 ’ g -4 § V irerrace 8 INVERFACE INTERFACE UNIT DATA & CTRL DIAG
f > ) DATE
TYPE 2841R
0 o IBM 1202
UNIT DATA AND CONTROL DIAGRAM -~ Storage Control and 1/0 Interface




1121

(£9/1)

(09/2) WAIWRJ 2 °8e18 1982

1121

| 2 | 3 | b | | 6 T 7
AP y
=4 I o) 2
o k-4 w
g w Ml w e 5 3 S =
@ - x| -1 o & | o] = g2 £
a M EHE 2| g 2| £| Sg| &
w w [0 4 w
{4 ] < el | w w w
wl «| o pr} a o= <
=| o] & £} = w 2 -
. S EE 2 g3
o <] W w 8 w o~
z £ SELECTED ON LINE
- »{ OPER-
= SELECTED READY ABLE
Q ™ GATE
o SEL NOT END OF CYL
. SEL NOT SEEK INCOMPL
MOD O _] SEL NOT UNSAFE z
MS  fmes—) MODULE 2311 - HAO9I 2
GATE o SELECT FILES =
WOD 2 SELECTED READY 8O = E
[Twoo 3 S IMPLEX SELECTED ON LINE T S =
R/W GATES AM A, CABLE - LINE g a
CTRL MOD 4 < SELECTED UNSAFE B2 RCVRS N 5
1 - 3
‘?Aog HAGO] MOD 5 e SELECTED END OF CYL 85 4 B
MOD 6 PER SELECTED SEEK INCOMPL B7 (4 =
S| o 5 1 oevice o HAOB - =
o o o MOD 7 *~ -
u w w HAD3 ] e \- o~ o~
MOD 0 ALT
L f o GATED s¢ I
NOT OPTIOMAL SELECT - Hoo 1) ATTENTION ( LINE B
T MOD 2 N RCVRS 2525&
BIT B > NOT INHIBII
0 NOD S|HPLEX ALT
FT CONTROL [ 203 | “casie - ca =
SE——
REc |BIT 1 SET CYLINDER MOD 4 r ﬁ N 12
INDI-~ [BIT 2 SET_HEAD AND SIGN HOD 5 ONE LINE N HAIZ]
VIDUAL|B|T MOD 6 o = ALT HAI31
D BIT 3 SET DIFFERENCE | MOD 6 | PER DEVICE _ CA HA1k1
¢ cTRL [BIT B MOD 7 N L
13 —w TO HEAD ADV \: » HAOBI
BIT 7 2311 SELECTED N\
HAOO‘ \. 231‘ ANY
N | ATTEN- ATTN
N TION
=
HAT11
e \o] Hao9!
% OLD ADDRESS
128 BO
o JLINE O - o
REG | LINE 1 BUS 64 81 LINE
LINE 2 & 32 52 RCVRS
INDI- TAG
VIDUALl LINE 3 DRVRS ¢ >
L o | feiT L o
14 CTRL LINE 8 =
LINE 5 N 85
LINE 6 2 B6
ot =Ll 1o ! 57 o HAO71
‘ HAO21 >
T 0 5l A
FT &4 HSE% CONTROL SET CYLINDER SET HEAD AND SIGN SET DIFFERENCE
WRITE GATE TRACK ADDR 128 FORWARD S IGN DIFF ADDR 128 2311 ATTACHMENT CIRCUITS
READ GATE TRACK ADDR 6l DIFF ADDR 6l
T DATA AND COI
SEEK START TRACK ADDR 32 DIFF ADDR 32 UNIT DATA AND CONTROL
HEAD RESET TRACK ADDR 16 DIFF ADDR 16 DIAGRAM
ERASE GATE TRACK ADDR 8 HEAD ADDR 8 DIFF ADDR 8 DATE
SELECT HEAD TRACK ADDR L HEAD ADDR 4 DIFF ADDR L
RETURN TO 00 TRACK ADDR 2 HEAD ADDR 2 DIFF ADDR 2 TYPE 284 1R
HEAD ADVANCE TRACK ADDR | HEAD ADDR 1 DIFF ADDR | IBM
1211
UNIT DATA AND CONTROL DIAGRAM - 2311 Attachment Circuits :




1231

(L9/1)

(L9/1) WAWTJA g 28¥1S 1$8%

T1¢ct

L 2 1 3 | 5 | 5 | 6 1 7
REFER TO PAGES FAO21, 022, 023 A ENTRY
FOR INTERFACE INPUT & OUTPUT LINES s
ACC &  [MOD O A3B4BI2 F:IL USE ALT A s 2)
MOD SAFE 1S 2
encope oD ! A3BADIZ LoGIC FILE SAFE
|Mob_2 A3BL4D1I CAl5
;Eg" UR > MOD 3 A3B4BO9 ° DRIVE SELECT > BA131
MOD 4 A3B4Bo3 . (! LINE PER DRIVE) HB131
|MOD 5 A384802
|MoD 6 A3B4BOL
HBO71 |MOD 7 A3B4BOS DR IVE READY A3C5803 FSO F -
HBO81 3 02 !
“b” BUS o130 8US 2321 |DRIVE OPERATIVE Py A3C5B 1| ALT CAl (sTATUS)
v DESTINATION 1S FT REG C2J5B10 SERIAL WRITE DATA ($D271) FILE  {READ SAFETY A3C5B05 | ..
RDO21 ’ WRITE SAFETY o 7365812 | oo usogy FT 5 OR 6 HB1L1
A FT FTO A3GLBIO ((CONTROL) STRIP READY A302B12 Fra He1h2
RE ”'—““_5
G FT1__A3G4DI1 “CELL ADDR SET > INVALID ADDRESS A3ESDO2  [pee T
cpl3 FT2 A3G4D12 HEAD ADDR SET " AUTO RESTORE A302802 | ‘;
HBOO! FT3 A3G4BI3 FINGER ADDR SET I CE_CELL LOCATED A3ESBI2Z lgsy U
CN5 ] FT4 A3H2BO5 HEAD POS ADDR SET S
NOT 2311 SEL N FT5 A3H2DO4 SUBCELL ADDR SET N USABLE AREA  A3ES5B02
FT6_ A3H2D09 EARLY INDEX  A3D2B05
¢'D” BUS 5 OR 6 0 FT7 _A3K5D09 2321 ON_LINE A3D2B03 1E GATE A
’ P ool ) FT 5 OR 6 CNTL 1E6=2321 CAlL
C FT 5 0R 6 HB151 BATII A/;M
g fro 1 an 0-1-2
CONTROL A3A3D12 PROCESS TIME
S——————JFC7 TO PAGE HAOOI ~ MOD 0 ATTN A3C2D04 SEEK A
HBOZ21 ZMOD 1 ATTN A3C2D07 COMP 0-3 ENTRY HA121
5 GATING ———@—P»| 0-3
2 MOD 2 ATTN A3C5DOL
CD14=D BUS 5 (sc)
DESTINATION IS FC REG FC -FCO A3FLBO5 WRITE GATE * MOD 3 ATTN A3C5D07
RDOZ1 REG  |:FC1 A3FhBO3 WACH RESET * o L (ATTN RES) ¢MOD 4 ATTN A3ESDO4 LN L A
7/
A "FC2_ASFLDO6 SEEK START & > ¢ MOD 5 ATTN A3E5D07 HE1A 1 3AzM5
s e
-FC3  A3FLDOL % = GATED BY FTO MOD 6 ATTN A3D2DO04 t
colh -FCh A3FLBOL R STA * (CONTROL) “MOD 7 ATTN A3D2D07
HBOT1 R HD SEL * > J HB101 4-7 A
FC5 A3FLDO2 @ » N ENTRY HAL3 ]
CNS > -FC6 A3FLDO7 RESTg: > -7
FT 5 OR 6 ) -FC7  A3FLBO2
HBO11 5 CELL MOD 8 ATTN A3B3D04 AO L
()
[ -rcp Asuume PARITY 81 ZHOD 9 ATTN A383007 | 230 6 " I A
5
HEAD ),MOD 10 ATTN A3B5D04 25'74
QEZ _MOD 11 ATTN A3B5DO7
J
(OLD HD DATA A3C6D12 _MOD 12 ATTN A3B5D12
FROM P e 2 1 USE ALT HAIL1
FC REG S ADDRESS A B i A3C6B12 5MOD 3 ATTN A3B5BOS A
STORAGE) HBILT A3C6D11 < MOD 14 ATTN A3B5BO2 NOT INHIBlI
HB142 FROMFFCi A3C6B09 {MOD 15 ATTN A3B5B03 CA12
HBOL 1 J HB106
FT2 A3C6B03 |seex SERIAL RD DATA  oorouns B
$——» 18031 ‘ ’ A3C6B02 ADDRESSES| I
> A3C6B04
FROM FC7 A3C6B05
FT 5 oR 6 A S > HBOL2 2321 AND OPTIONAL ATTENTION |
ALT CAH GATE ADR REG BYTE oATE
HB131
NOTES ; TYPE 284 1R
1. ALL SCOPING POINTS, EXCEPT READ & WRITE DATA, ARE ON 2841 A3 PANEL AND ARE NOT NECESSARILY
DIRECTLY ON REGISTER OR BUS LINE AS INDICATED BY THIS DIAGRAM, IBM 1221

UNIT DATA AND CONTROL DIAGRAM - 2321 and Optional Attention




2331

(L9/2)

(L9/2) WANWI A g 9818 1982

(4448

UNIT DATA AND CONTROL DIAGRAM - Dual Channel Seek Complete and Interrupt

t 2 3 | [ 1 5 [
W/0 DUAL
CHANNEL
2311 ANY
? 8 -0—O —
ATTN ATTN SUNPER
. ouT INTERRUPT A
—_’
HAO91 HAT11
CHAL SW TO A
SELECT
SWITCH
W
W/0 DUAL CHANNEL T0 B
GBOY91
ADD'NL ANY CHAN A
2302 ATTN TAGS
oFT UEUED
?ce LATCH > 'c:TN':P
= CTRL
POLL ENABLE A-B
HB116 HBIT1 GBI61 >
R EE———
INTERRUPT B
™ ce236
A ENTRY
(SEEK COMPLETE)
oPT 0-3 UNIT ATTN S.C, AND
ATTN ATTN 0-3 CHNL
0-3 REG
0-3 ASM
-— S — 1
> GROO6 1 8a206
GRO16 BA216
GRO26 BA226
HB101 GB246 GRO36 BA236
k-7 UNIT ATTN S.C. AND
_...—_’
ATTN 4-7 CHNL
b-7 ‘ REG
! ASM
GRO46 BA246
47 GRO56 BA256
> GRO66 BA266
GB247 GRO76 BA276

DUAL CHANNEL SEEK

COMPLETE AND INTERRUPT

DATE

TYPE

284 1R

1222




1831

L9/

(29/2) WAWAJ 2 99818 1982

T1€31

2 ] 3 | b ] 5 I 6 | 7
-l
b4 A boAzd w
b = | 1% <
[} =l [ry| [ [
= <= Jur) T} Y g o
] SE H FEEE w2
g w x |w prr] = 5 =z >
-4 - ac =la - ] oo - oo
«@ @ »n M EIFE x Slgl sl o = =
e 25 s |= =303 s Ml E = E b= ~EZ ry]
w m v <|= w— == ~ 7.3 T
5 w | Gflo > - I+ ) —_ o <
“la :‘1 <<} < -~ w Sli= || —
a =% = K=) k=1 K]
— <€ =R -4 14 Ead £=) =z Qo] enfen] x|
g |2 12 |ol5] vlS i SRR
2302 ON LINE
772303 ON LINE (E IE3
J g GATE |EL
™ CRL [
LE6
R/W GATES AM HB151
CTRL
HAO91 HAOO1 INDEX _ -
! S A 2303 ON_LINE g sillx#ﬁs 2303 ON LINE -
w| w x ACC 0 p 2302 ON LINE »| “TERM 2302 ON LINE ey
35| < $ ACCESS 1 ACCESS : CE_SYNC -
D) AND ACC SELECT | ] —
2l a b ACC 2 S IMPLEX > z
=] < o MOD ACC 3 CABLE CE TRACK LOCATED FS7 . =
€| o x ENCODE | {— HB121 =
= e ACC 4 ONE . 2303 OPERATIVE =
= AcC 5 LINE ACCESS READY FS0 2
b —— R ——— > <
NOT 2311 SELECTED ACC 6 PE FILE >
w HBO71 ce ACCESS RS ACCESS OPERATIVE FS1 | AFETY z
oNS ] Hog) |ALCZ (— READ SAFETY Fs2__ 4 <
— 5 WRITE SAFETY FS3 g FAIL
! w L2 SAFE
FTo - USE ALT - HBOY1 1 CoNTROL
FT = ™1 onTROL g’;: 25’:“5“ > NOT INHIBIT HBI131
REG FT2 _ DR IVERS o CA12
> DC2  WRITE GATE
FT3 STORE HEAD ADR — > Ace T
cD T > DE2 _ ERASE GATE . o | P cA | ABUS ic
13 FT5 > DF2 _ HEAD SELECT - ACC 1 GATED S 13 ENTRY INPUT
TTE A D62 FLAG 3 (2302) - “ acc 2 | ATTENTION < A o
HBoo!l [F77 [——>-{ HBop1 | DHZ FLAG 2 (2302) - - ACC 3 S IMPLEX < ASSEM
HBO62 DJ2  FLAG 1 (2302) o CABLE A o _—
! o ACC b N
o~
OUT BUS BIT 0 N L ONE LINE N
E‘,\T’é > g ACC 5 PER ACCESS h I AT | -
N 7> ~ ACC 6 = HAT2
DRIVERS 7> 34— h HB142 1
> AcC 7 > HB101
> / \ T N
5
6 ANY
- Np] ANY
FT5 OR FT6 7 o \_" ATTEN- ATTEN-
AW2_ MACHINE RESET g N -l TION TION
N5 HBO41 [ AXZ PROCESS TIME > \a-
HBOL2 AY2 CE SYNC FROM SYSTEM ' N\
Y Y reo y OUT BUS BIT 8 N\ wacs!
FC FCl X 1 rc P, “f ADDR [N i Ml 9 \opmd HEI11 HATT1
REC Fz 4 A 7| oIsTe _J REG ™Y ] AND 10 ADDRESS REGISTER BYTE
- - AN 1 ADR >
co Fe3 4 =I 1 GATING 1
—> Fch A 4 - J - 12 2302/2303 ATTACHMENT CKTS
izz 44 . >= ) > ‘i - UNIT DATA AND CTRL DIAGRAM
y. ., - 1
> > 1 HBO51 e > DATE
wsoni [t/ J ) HBO21 nBo31 [ Y 5
> Y HBO52 > TYPE 284 1R
1231

UNIT DATA AND CONTROL DIAGRAM - 2302/2303 Attachment Circuits

«




TOET

(29/2)

(29/1) WANAA g °8®1S 1383

T0€T

2 | b ] ] ] 7
TROS SAL. Il YCH, YCL, YCA, YCB, YCK | SENSE AMP INDICATOR IND
OUTPUT | PARITY DR IVER
LINES I YPA CHK
00D BIT ig * !

L7 YPS o ospim SENSE AMP
DEOO] { $P121 SPIh1
L YCN, YPN, YCD, YCV, YCC, YCS |
TROS SAL. | CONT REG CONT REG PARITY INDICATOR IND
OUTPUT 38 | PAR ITY DR IVER
LINES 1 4o YPC e CN PARITY
EVEN BIT [u 1 CONT REG
2
0EOI 1 ll $PI31 SPI41
, [
TROS ADDR| PA | ADDRESS ERROR INDICATOR IND
X REG R CHK LATCH DRIVER
X
@0
P ADDRESS
KK321 7 SP121 SPIL1 SPI41
TRos AooR] "
ALU
W REG SUM P BIT ERROR
.| NOT SUM P BIT
AL2
KKOT] , A REG P BIT L211
) NOT A REG P BIT
p 4
BUS OUT BUS OUT -—1 ER REG IND I CATOR TND
LINE PARITY DRI VER
RCVRS CHK 2 |
l m
DATA
GAO031 7 GB121 9 l REOOI SPI41
or rec | LF BP | WRITE
DATA
ONE | CONVERS joN INHIBLT INDICATOR IND
CHK CONTROL DR IVER
FILE
DATA
RDOL 1 REG PAR/SER 4 Pos Sp171 MACHINE STOP
WRITE BINARY SP10I
SD141 DATA COUNTER SPI4I
SD142
NOT ON
SD151 $p201 |
BIT RING CE AID INDICATOR
DR IVER
IND
SD131
Sp132 RE0O1 SPik41 PROBE

ERROR CHECK ANALYSIS DIAGRAM

ERROR CHECK ANALYSIS

DIAGRAM

DATE

TYPE

2841R

IBM

1301




1071

(L9/1)

(L9/2) WAWAJI g 998818 1982

Q%1

| 2 | 3 | b 1 5 1 6 ] 7
bEOI YCC BITS p| FUNCT 10N CARRY OUT TO ST3 RS0l
DECODE l
BY YCV 0 * COMPLEMENT CARRY [N SUM P BIT AL
REGISTER D/EEEDE ALOSI NOT SUM P BIT ERROR ALU ERROR REQO]
LATCH A3 A REG P BIT |
> » z NOT A REG PBIT]
RBO21 ® p| PARTIAL _ z |12 |3 NOT A REG PBIT|
SUM 0-3 ALz = S = 21
RB022 14 2 o 2 AL211
4. CARRY [N ;% =]
—> NOT CARRY IN S DATA
bR RBOOI SWITCH
REGISTER $
1 vy
P
p| PARTIAL SPist | » 0 oUs
RDOL1 SUM L-7 P
ALU OWER
*
¢ —————1P P P ——————————— D B8US
ALOO1 - ALO71 A T0 D | >
RBO02 XFER
YCK 0-7 ‘ p| ALIO]
OR AL141
ENTER
A AL101
DEOOI 0- REGISTER
7 N SP061
A INPUT ENTER
0-7 sum 0U¢IL’3TS ————————— P D EQUAL ZERO
A RAOO! BIT ZERD CARRY B UM P BIT
BUS
ASMB L P CARRY OUT
NOT INHIBIT 3 A SET ALU
BAOI1 OUTPUT AL201
BAO81
B3 CLOCK 3
ALIS
C C FIELD 3 BITS ALU CONTROL LINES ALU  |p Power
BIT N ALXXX | ALYYY
BIT OBIT 1[BIT 2 AND _|ERD |A7OR |A/OR |CARRY CARRY
0 0 0 | ADD OPR - NO FORCED CAR IN - NO CAR OUT TO ST3 0 ALO01 | ALIOI
o | o | 1 |aop opr - FORCE CAR IN - NO CAR oUT ToO sT3 Abp OFF | ON | ON |OFF | OFF ON 1 ALOIT | ALITI
0 1 0 | AND OPERATION 2 ALO21 | ALTI
EXCLUSIVE OR | oFF | oN | on | oFF ON OFF
0 1 1| OR_OPERATION 3 AL031 | AL121
| 0 0 | ADD OPR - NO FORCED CAR IN - LAT CAR OUT TO ST3 4 acosl | ALz
AND oN | off| offF|on ON OFF
1 0 ADD OPR - FORCE CAR IN - LAT CAR OUT TO ST3 5 ALOs1 | ALI3I
1 1 0 | ADD OPR - ADD IN ST3 - LATCH CARRY OUT TO ST3 6 ALO61 | AL131
oR OFF [ ON | oFF ] oN oN OFF
| 1 1 | EXCLUSIVE OR 7 ALO71 | ALILI

1/0 OPERATIONS DIAGRAM - Storage Control - ALU

1/0 OPERATIONS DIAGRAM

STORAGE CONTROL ALU

DATE

TYPE 2841R

IBM 1401
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(29/2)

(29/1) WAWAJ g 98818 1983

1191

2 3 ] 4 l S I [ 7
- UR REG 0 BIT RUOOI Y o FAOIT  -Q MOD O SELECT
- UR REG 1 BIT RUOO1 MOD INTERFACE F—————— FAOIl =@ MOD 1 SELECT
- UR REG 2 BIT RUOO1 SELECT EXIT L FAOIl  -Q MOD 2 SELECT
- UR REG 3 BIT RUOOI ———————  FAOI1  -Q MOD 3 SELECT
- UR REG &4 BIT RUOO] L FAOIl  -Q MOD L4 SELECT
- UR REG 5 BIT RUODI L FAOIl  -Q MOD 5 SELECT
- UR REG 6 BIT RUOO! ————————  FAOIl  -Q MOD 6 SELECT
- UR REG 7 BIT RUOO] aos! HAOMT L FAQIl  -Q MOD 7 SELECT
2311 FT REG 0 BIT ~Q CONTROL
I FT REG 2311 FT REG | BIT 2311 TAG -Q SET CYL 2311 FAOI1  -Q CONTROL
2311 FTREG Z 81T LINE DRVRS|™—q StT STON 5 FEAD INERFACE FAOI1  -Q SET CYLINDER
EX ———————  FAOIl  -Q SET HEAD & DIFFERENCE
2311 FT R -
311 EC3BIT o1 Q SET DIFF N FAOIl  -Q SET DIFFERENCE
2311 SELECTED HAOHI
+ DEST. IS FT RDO3I I . + 2311 SELECTED
+ -
: D :3: (]> ::I :L:?: p— 2311 80 o FAOIl  -Q FILE BUS 0
D L 1 DRIVERS INTERFACE FAOIl  -Q FILE BUS 1
+ g :LJ: ; ::I 23;: | EXIT FAOIl  =Q FILE BUS 2
+ b————oo—  FAOIl =Q FILE BUS 3
+ D BUS b BIT ALI21 | - FAOIl  -Q FILE BUS &
+ D BUS 2 BIT 2L:3: | FAOI1  -Q FILE BUS 5
+ D BUS BIT LI13 I -
+D BUS 7 BIT ALIMT HAO21 HAOK 1 FAOI1  -QFILE BUS
FAOI1  -Q FILE BUS 7
+ DEST. IS FC D031 HAOT 1 .__l
+ CN5 BIT LATCHED DVOOT
HATS
-Q CYLINDER ADDR REG 128 - FACQI11 2311 :Q 02 lZi 2311 + g: 1218‘ 1c INpUT | BAO11 - FILE ENTRY O BIT
~-Q CYLINDER ADDR REG 64 - FAOQIl INTERFACE -g gA 32 LINE : A 32 T0 A REG BAO21 ~ FILE ENTRY 1 BIT
-Q CYLINDER ADDR REG 32 ~ FAOI1 ENTER RECE IVERS ASSEMBLER BAO31 = FILE ENTRY 2 BIT
-Q CYLINDER ADDR REG 16 - FAO11 'g 22 ‘Z : g: 'g BAOLT - FILE ENTRY 3 BIT
~Q CYLINDER ADDR REG 8 - FAOIl at -
-3 CYLINDER ADDR REG 4 = FAO1I -QOA &4 + O0A & :282: - i:ti E:i::: ::I
~Q CYLINDER ADDR REG 2 = FAOII -Q g: ? + g: f BAO71 - FILE ENTRY 6 BIT
- +
-Q CYLINDER ADDR REG 1 - FAOII HAO51 g HAO71 BAOBI - FILE ENTRY 7 BIT
HA121
+ CA 14 DECODE DAOYT HAT31
+ USE ALT CA DECODER Pl= DAOOI HATL1T
+ SELECTED SEEK INC
-Q SEL SEEK INCOMPLETE~— FAOI1I 2311 2311 TSELECTED N LTNE BAI3]  + 2311 OPERABLE
-Q SEL ON LINE FAOI1 INTERFACE LTNE e
-Q FILE UNSAFE FAO11 ENTER RECEIVERS ———FLFCTED END OF CVL
-Q SEL END OF CYL FAO11 T ELEcTo RERDY
-Q SEL FILE READY FAOIL 1 HAO51 HA081 HA091 1/0 OPERATIONS DIAGRAM
2311 SEEK
DATE
TYPE | 28L1R
IBM 111
1/O OPERATIONS DIAGRAM - 2311 Seek -




31

(29/2)

(29/2) WAWAJd g 2881s 1982

eV T

2 | 3 ] [ | 5 ] 6 1 7
OPTIONAL FILE SEL. HBO81 ——j
2311 MOD N SELECTED ~——————  HBOGI
0 | FILE 0 0 1| PAR/SER
- R >
DR REG BITS 0-7 bot 5 | foam ; 7 | [CONVERSION| sER ouTPUT DATA A
REG ISTER DATA
SET FDR 0 WRITE TRG BITS
SD141 SD181
FOR_RESET SD142 (7 || spisi |
Rs 021 BIT RING O (ST 4)
*275 W SELECTED
=3 MC VRITE osC PHASE X BIT RING ADV ol | >
0sc WRITE [ prase v BIT A RING_ADV I FOR SET WRITE U Bt MOD 0-7 WRITE DATA
WRITE
TRIGGERS RING 2 ) & RESET DBL FREQ 7
DRIVE 3 \ Conra | wr aTA pATA
£ & DATA DRIVERS
'
(s 4 ) MOD 0-7 WRITE DATA
sD181- SD121 3 g —4 SD181 SD161 OPTIONAL FILES
2 WRITE GATE
7 N SD111 * SD166
MICROP M CONTROL) 2
WRITE GATE (MICROPROGRAM CONTROL) 1 o INHIBIT
2 cLock NOT INHIBIT CLOCK WR[ A
WRITE
(CLOCK BITS)
% NOT WRITE TRIGGER D181
ADDRESS MARK  (MICROPROGRAM HA 001 spi51
COUNTER 1
COUNTER DRIVE
I—‘COUNTER o NOT COUNTER 1| WR DATA
DRIVE CONVERS 10N
CHECK RE 001 —— SERIAL WRITE DATA ERROR
COUNTER RESET
D191 l— $D171
DR REG BIT P RO Ob1

* = 2321 REFERENCE

1/0 OPERATIONS DIAGRAM - Write/Write AM

1/O OPERATIONS DIAGRAM

WRITE/WRITE AM

DATE

TYPE

2841R

1421
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(29/2)

(L9/2) WAWAA z 93els 1983

(4448

L 2 | 3 | b 1 5 ] 6 ] 7
DBL FREQ WR DATA OPT MOD X SEL OPT MOD X WR DATA
BIT RING 0 A WRITE WRITE GATE — >
PHASE THREE R ITE | or A (T0 DEVICES)
CLOCK TRACK — CLK TRK 50 NSEC DLY N PHASE 26RO BUFFER BIT 0 A WRITE DATA A WRITE DATA DBL FREQ WRYDATA
(FROM SELECTED 2303) A BIT RING 1 1 [ NoTwR AM ] ™ SD161 SD166
BUFFER BIT 1 A HCOG1 AR WR DATA ORl
— BIT RING 2 — 2/3 FREQ HCOB1
TR 120 ) ﬂ FDR_2 A MOD X WRITE DATA
CLK TRK NSEC DLY ||
PHASE ONE BIT RING 3 A
Afp————> FDR 3 A 2311 MOD X SELECTED
BIT RING 4 -
™ CLK TRK 185 NSEC DLY [T RING R spi61
) FDR 4 A
I BIT RING 5 ||
N PHASE TWO
CLK TRK 200 NSEC DLY A TR 5 A TO DR GATING
BIT RING 6 - HC211 o ADDRESS MARK
CLK_TRK 250 NSEC DLY FOR 6 A BT RING 3 ‘
r— A A
| BIT RING 7 L 7 | MTE GATE WR AM
A HB021
CLK TRK 320 NSEC DLY L p | HASE THREE o FOR 7 ot Fom p | HEOTI - L
L NOT PHASE THREE TC0g] BIT RING O N ]
HCool PHASE FOUR | WRITE DATA SAMPLE A NOT ADDRESS MARK | " |
BIT RING SEVEN o~
N WRITE A A A HCOS51
[ ] PHASE FOUR p NOT WRLTE AN FOR P NOT WRITE GATE
WRITE PHASE DATA
N L — -==- FILE DATA
| PHASE FIVE PHASE ONE 0 REGISTER _FpR 0 WRITE DATA ERROR
A ON - ‘ (ER REG BIT 1) >
L BIT RING O
3 HCo71
BT RING DRIVE HC .
BUFFE
PHASE ZERO [ bELTA BIT RING REGTSTER FT 0 WRITE GATE
DELTA BIT RING BIT RING R REG 0 1 FOR | o —-
DRIVE BIT RING A0 BIT RING 0 DR REG 0 LU .
WR CLOCK GATE ﬂ N i - Fco  |A A
. | | N B Y WRITE GATE AR FL 091 3
HC161 — — PASE U OR — — — HB HBOG1
LHASE TWO 1A ENABLE WRITE GATE
‘ 2 FILE SAFE
BIT RING O Al BIT RING I, HCO9 1 T [FOR 2 g
Al fL A FL Al FL
Al WRITE GATE WR CLOCK GATE
BIT RING | A2 BIT RING 2 ' ] [FOR 3 o
— HCI71 R FL
A FL A FL DR REG 2 - e MECH RESET - — —
T OR REG 3 VFO RESET oR
BIT RING 2 a3 [BIT RING 3. DR REG 4 [FOR 4 o D091
WRITE GATE Al fL
all FL Al fL E— RITE
-—— -—— NOT WR cK GATE A [START SET FDR - -
2303 DATA
$D201 TRANSFERRED
msg:zc BIT RING 3 Al BIT RING 4 DR REG 5 [FOR 5 o DELTA BIT RING 7 (SET ST 4)
NOT M Goon] Al fL N I WRITE GATE . RESET FOR " B WRITE CLOCK GATE AR L
SEARCH_AM — ] ——— PHASE ONE A - - — RESET ST 4 S
B BIT RING 0 R
RES
BIT RING &4 AS BIT RING HCo91 DR REG 6 [FOR 6 VFO RESET
Al FfL 101
A FL A FL '—L. HC10
1600NsS R e _——
WR GATE {SS VFO .
R BIT RING 5 A6 BIT RING 6 DR REG 7 FOR 7 o
SD091 A FL A FL
Al rL - ]
e ] 2303 ATTACH S/D WRITE
He16l | [BiT RING 6 a7 BIT RING 74, DR REG P EOR Py, DATE
I 'Y B 'Y Bt (2] ™ Tree
- —
DELTA BIT
RING RESET ‘BM. 1422
BIT RING RESET HC221  HC231 HC221 HC231

1/0 OPERATIONS DIAGRAM - 2303 Attachment S/D - Write




[ 144

(L9/L)

(L9/1) WAWZJ z 98818 1982

4421

L 2 | 3 | b i 5 | 6 | 7
BIT RING 3 2303 DATA
A N
L\ AM_GOOD NOT 2303 DATA I_I
CLOCK TRACK
N PHASE ZERO STLECT LEAD ING HOLD
(FROM SELECTED 2303) CLY TR 20 NSRC DAY NOT SEARCH AM PHASE EDGE DET Py o] LATCH I PHASE | LATCH 2 PHASE 2 LATCH 3
A 1A A
VFO RESET A R L . T o= T A ] FL LATCH 3
N | PHASE ONE NOT 2303 READ GATE . af = A >
> ADDRESS MARK OR o 3 A PHASE & — mast s T
CLK TRK 120 NSEC DLY | A
PHASE TWO YFO RESET HCO81 HC141 HC141 HC 141
TOfcLk TRK 185 NSEC DLY N > NOT LATCH 1 NOT HOLD PHASE
CLK TRK 200 NSEC DLY > &*‘;z: g A GELECTED PHASE NOT 2303 DATA 2303 DATA  READ DATA 750NS DLY 1
)
CLK TRK 250 NSEC DLY g N PHASE THREE - 500-720 LEADING 1T A [anBiT mesent
PHASE 2 A €T 0 READ DATA 500-720 _ LATCH EDGE DETECT|| AM BIT
| etk TRk 320 NseC pLy — NOT LAZCH 3 - [ ] ADDR MARK A
PHASE — A
HCOO] - PHASE FOUR 1 Al or L S Ry SEARCH AM FL FL FL
OPT READ DATA N NOT SEARCH AM
(FROM SELECTED 2303) 2303 DATA > A PHASE 1 b VFO RESET A FL RD DATA 720NS BL OR OR 8
NOT LATCH 2 A - AT AM BIT MISSING
READ DATA 420 NS DLY > LATCH 3 T NOT 2303 READ GATE ] HC121 HC121 HC121 A
R%D DATA 500 10 \ PHASE FIVE ASE S I 0 NOT 8 BITS o0R -l NOT SEARCH AM NgTARgAg : 1
NS DLY —> A — SEARCH AM DATA 850N HC161
READ DATA 720 NS nLv> IA_ HATCH | — LL&Q;J.M.Llﬂ Het 0T 220 IOOON;:RLJ DET 1 ZERQ DET 2
> ML siTRin onive PHASE 5 A FILE DATA :;ggcl:nmcﬁii —
R
T |READ DATA 840 NS DLYy, {DELTA BIT RING BIT RING O RE%TE%ER 0 REGISTER
DELTA BIT RI :
READ DATA 850 WS DLy DRV BIT RING 7 NGA g BIT RING HC 141 N N
READ DATA 900 1S DLY, o1T RING 0 o ——JFRO__ | OPTREAD DATA
RERD DATA 950 T0 1 HCIT
000 NS DLY BIT RING | 1 1
I >
HCTO1 BIT RING O Al NN N N J_2EROS COUNT C
—-— FOR | SEL PHASE >
NOT 2303 READ CLK GATE e BIT RING 1 Al BIT RING O 8 HCE11 SET ACA >
HOLD PHASE =~~~ |
ZERQS COUNT A A2 DELTAR‘;'\T ;’\:E ! 8 BITS TS am| Founp _AM_GOOD
SELECTED PHASE 1 BIT RING I HC171 Al L 2303 READ LA
2303 READ CLOCK GATE | A oq l 1] —_frr2 | ‘L AM GooD
NOT HOLD PHASE L ¢ BIT RING 2 BIT RING 2 NOT 2303 READ GATE [ "
AM BIT PRESENT
NOT_AM _GOOD A BIT RING 3 SET SELECT PHASE |
AM G0OD P BIT RING 2 A3 A FL BIT RING RESET 1 NOT 2303
AM BIT MISSING A AR FL o | FOR3 5 REAp SATE
—- ]
— S JBITRINGS BIT RING 7 DELTA BIT RING 0 0
HC201 BIT RING 0 |, LSET DR
BIT RING & HOLD SELECTED PHASE, 2303 READ CLOCK GATE |7
BIT RING 3 Al NOT 2303 DATA N N 3 BITS A o1
Al = ALLOW SET FOR - __ | FoRY . TTNOT SERRCH AW
— S J _BITRINGH FL HC101 Mog:ﬂémm
WRITE DATA BIT RING 5 BIT RING 7 e
RSAD GATE 1600 BIT RING 4 A5 N B 2303 READ CLOCK GATE A —
NOT D A VFO RES HCO61 FDR 5 4 FL
TR OR A FL +— —_—— 2Ry
NOT AM ss or[ T — L BIT RING 5 RESET ST REG &4 BIT o (SET 5T )
0101 > VEO RESET
DECODE 8 SDI7! SDO91 N BIT RING 6 To
161 BIT RING 5 a6 FT 0
HC Al fL —
N M - R LY T a |2303 READ GATE £
. R BIT RING 6 7303 ON_LINE
| BIT RING 7 LDR e o HBO021
AM BIT MISSING BIT RING 6 | A7 A FL ! A READ GATE -
uﬂ{..&n_ﬁmo—u RCH _AM A ALl FL — —— fC 5
— - 4 BITRING7 o HBOZI
HC161 DELTA BIT
RING RESET s 2303 ATTACH S/D READ:
HC221 HC221 2303 DATA HC181
HC231 HC231 DELTA BIT RING ONE DATE
BIT RING RESET BIT RING 1 A | RESET FOR
TYPE
2303 READ CLOCK GATE
—
veos) IBM 1423

1/0 OPERATIONS DIAGRAM - 2303 Attachment S/D - Read
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(29/L) WAWAJ g 2318 1782

92%1

1I/0 OPERATIONS DIAGRAM - Channel Data Trnasfer - Write

B 2 1 3 b | 6 1 7
40 BUS 0 BIT AL10} Ve
REQUEST
S
RESET A TIME LATCH
GBI41
]
RDO31 DEST. IG A
Kco71 €3 D TIME
+C3 A TINE
+CA 15 DECODE T DAOM TRE 4SET D TIME TRF RESETS
+USE NORMAL CA  ——  DAOO) TSET 5 TINE ONE ™™o o GBO61 — - SVC REQUEST
-RESET C TIME 68131 RESET B TIME 6B131 GB151
+SERVICE  OUT CTI —  GBOG!
. SVC IN
RESET 1
-READ LATCH — GBI3I
+ A TIME
GBI51
+CA 13 DECODE ——  DAOMI SVC IN
+USE NORMAL CA — DAOO RESET 2
+C3 A TIME — «kclol w151

OPERATIONS DIAGRAM

CHANNEL DATA TRANSFER - WRITE

DATE

Tvee 284 1R

IBM 1426
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L9/

(29/L) WAWIJ 7 o8®18 1982

€71

| 2 | 3 | i T 3 6 T
RS 021 —— BIT RING O (ST L)
VFO 0SC PHASE X BIT RING ADV RD O41 —— GATE FDR TO DR REG
| PmasE ::I«: BIT 0 FDR SET
PHASE Y DELTA RING ADV 1
GENERAT ION DRIVE RING FER & RESET
ER
5 N SET FDR
SD131 6 N
SD181 spi21 SD132 7 q\ Spi11 FDR RESET
FILE
VFO
READ GATE ———————  HAO9] —g cTL DATA
(BROUGHT UP BY uPROG) - REG ISTER
RD 04! —— DR REG BITS 0-7
SD091
SEPARATED DATA
DELAYED DATA———— SD 061 — | & | DATA |
*SD066 SEPARATION| DATA GAP DATA GOOD | READ CLOCK GATE
& CTL —
GENERAT ION
SD 061
*SD066

* 2321 ONLY

I/O OPERATIONS DIAGRAM-Read

1/O OPERATIONS DIAGRAM

READ

DATE

TYPE

284 1R

1431
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(29/2)

(,9/L) WAWAJ % o8®1S T¥#83

geV T

[ 2 l 3 b 6 !
Rs 021 BIT RING O (ST 4)
VFO_osc [ FOR SET RD Ok1 GATE FDR TO DR REG
| GENERA- & RESET
TION
SET FDR
FDR RESET
sp181 spitl
FILE
DATA
A BINARY VFO CTL REG I STER
CTR DRIVE 20“"““ DECODE 8
-
4 DECODE
BIT RING DECODE 1t RD Ob1 DR REG BITS 0-7
sp191 $0201 Sp091
sD 061
* SD 066
SEPARATED DATA
READ CLK GATE
ZEROS DATA
c SEPARA=
READ GATE HA 071 cg"m"{m — TION DATA SAF DATA OG0
CLOCK GAP
ABDRESS MARK HA 001
SD 061
ZEROS COUNT  SDOGE
ONES RESET] (.o,
AM_GOOD
ZEROS - RESTART |—RESET
SELECTED RAW DATA D081 DETECTOR AM NOT FOUND § LATCH
*SD036
sD 031
* 2321 ONLY

I/0 OPERATIONS DIAGRAM - Read Address Mark

1/0 OPERATIONS DIAGRAM

READ ADDRESS MARK

DATE

TYPE

2841R

1433
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(L9/0)

(29/1) WAWAL 7 99818 182

2340

| 2 | I 5 | 6 | 7
A o
BX BURST GATE S LINE NAME SYNC BYTE | 15T DATA BYTE [ 2no oATA BYTE 1 3r0 pATA BvTE
SET BYTE IN REGS A >
BURST LATCH — |
(SET DR) WA l 1 | p——————
BY BURST GATE BURST FF
A JSET BY o BY BURST GATE I I L
L]
—' BX BURST GATE J 1
115 []8x M8y
BURST LATCH _ SET BX-BY
BIT RING 6 a pPELE8 SET 88 [1 1 1 r_h
RBO36 SET ST 4 [ [ ..
2303 READ CLOCK GATE  BURST LATCH BURST FF BX_BURST GATE SET DR N N N
BIT RING & A | A
T3 A ¢L | DELTA BIT RING 3 o RESET FDR Il N ]l
NOT_FC 3 NOT 2303 READ GATE ___8Y BURST GATE
HC2E 1 HC2h j BY REG BX REG
D BUS P — PH BY P BIT > D BUS P BX P BIT >
BUFFER A NOT BURST LATCH A
BY 0 BIT BURST REG NOT BURST LATCH  —
BY BURST GATE A . D BUS 0 A D BUS 0 n
280
BX 0 BT —0R . BY BURST GATE L {or P LA BX BURST GATE Lok BX 0 BIT >
BX BURST GATE A FOR © BURST © BIT A BURST 0 BIT A
BY 1| BIT D BUS | A D BUS 1 A
Ne = 0E —{OR o8I L or BX 1 BIT >
8X 1 BIT A JOR 1 BURST 1 BIT A BURST | BIT A
— —
A A A
BY 2 BIT * lor BB D BUS 2 o N S D BUS 2 NN BX 2 BIT .
OE
BX 2 BIT A FOR2 | BURST 2 BIT A BURST 2 BIT A
A ]
A A
BY 3 BIT 88 D BUS 3 D BUS 3 T
OR 1o oM BY 3 BIT or BX 3 Bl .
0
BX 3 BIT A FOR 3 BURST 3 BIT A BURST 3 BIT A
Prasens
BY 4 BIT A D BUS 4 A D BUS L A y
R B8 o8 . BY L BIT L | or Bx 4 BIT >
BX 4 BIT A FDR &4 0E BURST 4 BIT A BURST 4 BIT A
- — S
BY 5 BIT A I D BUS & A D BUS 5 A
—10R BB oR o BY 5 BIT o BX 5 BIT -
0E
8X 5 BIT A For5 | BURST 5 BIT A BURST 5 BIT A
b— A i P
BY 6 BIT D BUS 6 A 8 D BUS 6 A
Y 6 BIT
—* = R o Y 68T R BX 6 BIT -
BX 6 BIT A FDR 6 oE BURST 6 BIT A BURST 6 BIT A
e
A
BY 7 BIT ] 88 D_BUS 7 A BY 7 8IT b 8US 7 A BX 7 BIT
OR - — or T e — — oR >
A 0
BX 7 BIT FDR 7 BURST T A BURST 7 BIT A
SET BB (L. 78l SET BY SET BX
RBO36 RBOZ1 RBOZI RBOZ1 RBO11 RBO11

1/0 OPERATIONS DIAGRAM - 2303 Attachment S/D - Burst Check Data Flow

BURST CHECK DATA FLOW

2303 ATTACHMENT

DATE

Tvee 2841R

1434
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(29/1) WANWZA Z 03®IS 1H82

9EV 1

2 1 3 1 I 6 7
SERVICE OUT CTI GBO61
0 BUS 2 BIT  ———ALIlI READ v
LATCH +SET B TIME
GBI31
RDO31 DEST, 1G A €3 A TIME
KCO71 TIME
A
—TJwr TRF

+CA 12 DECODE  —— DAOLI ONE +SET D TIME ™0
X ' GBO61 ——  _SVC REQUEST

USE NORMAL CA —— DAOOI —FTTTE RESET B TIME

GB131 GB131 GBI51
~RESET C TIME
+ SERVICE OUT €Tl ——GBOGI RZ‘;ET':‘
= LATCH 2
GBI5I

+ CA 13 DECODE  —— DAO4! SVC IN
+ USE NORMAL CA —— DAOOI RESET 2
+ C3 A TIME Kc101 68151

1/0 OPERATIONS DIAGRAM - Channel Data Transfer - Read

1/0 OPERATIONS DIAGRAM

CHANNEL DATA TRANSFER - READ

DATE

TYPE 284 1R

IBM 1436
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1-0S¥1

- ™
j ) See 1450-2, A8 for off page connector list. N (Not) Enabled A
Bus Out A N
— | 1 |Addr }3)
Sel
— ol .
N 1 EJ:umci:er D I:] (Not) Operational In A A - Dlyd Select Out A
A - 2 [ [ L Address Out A A D Enabled A A
] 2 Bus Out Pari Request In Chnl A @ ; — Select Out A A P Sel Out A
N us Out Parity A Y q {_v-/—\(),)crchoncl In A A D selon oo A o ropagate Sel Out {D
| 3 S08] A —“OR yd Select Out N
— — _ A N
— N 3 (Not) Select Out A l - GBIO] I D
— GBO71 N * A
Addr Comp A [ |
> GBI01
Ot ) Bus Out Parity A [_l(Nof) Bus Out Parity A N (Not) Addr Qut A .
g:mky) LN_I A | i;ee;]"‘Ag Dlyd Select Out A
ee D CA =15 l IN { (Not) Request In Chni |A A te A Initial Select A :@
Switched to A rGBm ft Switched To Al
w
B Bus Out P Chnl A CBI2] @;\ nenecle {Not) Select Out A | —1 2 Jmlenec o GBI101
Bus?ut 0 Chnl A A w Addr Out A Alo Steering Lotch A @
Buéof'l Chl A A (Not) Addr Comp A GBI101
s Out n *~— " —
: A -
Busgut 2 Chnl A —— " Bus Out Perite Error A Switched To B A c ; | |
Bus Out 3 Chnl A s Out Farity Error ircuits for propagate select out B, initia
— ’__T gia'es \ To A Bus I D Select Out A select B, and steering latch B are the same
BUS:OUf 4 Chnl A —t ] Bus Out Parit GB8101 as for channel A (GB106) .
> Bus Out 5 Chn! A '_-i‘ A Error (l;'o ER?))/ @
Bus Out 6 Chnl A A Reset Channel B Latches
T A GBI21 D
Bus Out 7 Chnl A -
> @:L“ched to A 6%5] J | ‘ L
- > BAO91
SCU CA=15 N Sel Out or Dlyd Sel Out A A OR
C Bus Out B o D SH05T ‘ (Not) Swirched To A A Switched To B DAM
r] | P > Select Out B N ot) Switched o
0 | GB091 —_ N
LN_' - Add s Steering Latch B A PR - GBo%! .
i | Addr C:m;mre 8 A 50T - AND is made as If the switched to A (or B) line Both switched to
— | 5el h (Not) Poll Enable long as a channel is active the other line can not A and switched
I.:l-l 1_{ Jumper l W> | Nl (Not) Operational In B A N maintains be raised . l to B may be
> L_J 2 Card L_l Address Out B — Select Out A -~ connection . L inactive .
I N > < - —_—
4 N 2 Bus Out Parity B d Steering Latch A A L | NI (Not) Switched To B .
S l_l A Switched to A ) D
3 G Sel Out or Dlyd Sel Out B AN
— B081 I R > b4 OR
ﬂ : A GBO91
GB071 I—Gm] GB091
D D Reset Channel A Latches
Bus Out
OE ) Bus Out Parity B [:](Not) Bus Out Parity B Parity Steering Latch A
(é’:rng L__l Error B A Responding On A
eck) I: CA=15 ' A D—’ Select Oyt A
) |—-GB]2| | Nl (Not) Operational In A GB211 A CU Busy Status A _@
B BusOut P Chal B VI @“'SW"C“ed foB | ) Disc + Busy
Bus Out 0 Chnl B A [ G211
- n I > Address Out A —~—Jlor _ CU End A ;D
Bus Out 1 Chn! B LA Address Out Byte @ﬁ‘Swirched to A P3 ] A FL
o A GB211
Bus=0uf 2 Chnl B - A Lo 1 2 3—[74 l 5 6 7J E/\ Reset Control Chnl A ]
Bus:OUQ 3 Chnl B - H - Ny v P R Gated CU
£ Bus Out 4 Chnl 8 - A Gates ” To A Bus Control >8 Device Switched to A P3 GB211 A IEndA OR Err 3 @
> r 5C
Bus,Out 5 Chnl B A Unit Accesses "Address > Gated Service Out GB211 (To ER3)
Bus Out 6 Chnl B A Address GB211
> . A
Bus Out 7 Chnl B P—.ﬁ. v Operational In A @Gated CU End B
g i GB21 -
Swit B A J e Lines to the Channel Circuits for responding on B, CU Busy status B, B2
WA =15 GBO51 4 BAO91 and CU End B are same as for Channel A (GB216).
> Lines From the Channel

Two Channel Interface - Part 1
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Tags Out A

Operational Out Chan A

P

Operational Out A

Gated Command Out B

Service Out B

CH and CL Branch Contro!

?
?

C? Gated Suppress Out B

Enabled A A —{s>
lAG >
GB041
Command Out Chan A
> Gated Command Out A
Switched to A 1 A
‘AN >
N Service Out Chan A A Service Out A
Address Out A D
1 H
Address Out Chan A A Gated Addr Out A
> A
A Gated Suppress Out A
Suppress Out Chan A
_ Hold Out Chan A
bl Select Out A
A J
125 ns D

| GBO41
— TD

5 Gated Addr Out B
Q Initial Select A
[

Initial Select B
|N,S.>

Dlyd Select Out A

o

Initial Select A or B

o Gated Command Out A or B Branch Con- Connector| From To Connector From To
dition COMMO
) OR ____@ A 1,A9 | 4,4 w 2,¢9 | 1,c4
Disc +Busy | PH B A9 | 2,D6; 4,87 X 2,69 | 1.6
C 1,89 2,84,C6 Y 3,05 | 1,D5
D 1,D9 4,82,A8 z 3,A4 | 2,C4; 4,A7
OR jl S > E 1,E9 3,B4; 4,C7 AA 3,84 | 2,B5,E7; 4,A7
Branch Con- F 3,D9 1,E5 AB 3,84 | 1,C5; 4,C
Gated Service Out dition SERVO G 2,A3 3,D2 AC 3,C3 | 4,c6
p—————FcD | 2,84 | 1,A4,E6 AD 3,C3 | 4,86
PH l 2,84 4,A7 AE 3,A9 | 4,A7
OR 1‘ T J 2,84 1,B6,D5 AF 3,89 | 2,Cé6
1G5 Bir atatus In Latch K 2,C5 1,Aé AG 3,88 | 1,Aé; 2,A2; 4,87
A L 2,C5 1,C5 AH 3,C9 | 4,B8
] M 2,C3 3,D2 Al 3,09 | 4,A3
Gated Suppress Out N 204 | T.ca AJ 3E9 | 4,A3
N o) 4,09 3.D8 AK 3,69 | 4,83
Gated Addr Out — P 2,E4 1,C5 AL 3,69 | 4,83
OR J|3CU> l Q 2,E5 Not Shown AM 1,C9 | 2,D2; 3,D2; 4,86
Py N R 2,E5 1,D5 AN 1,09 | 2,A2; 3,D2; 4,B6
(ERY) Jor s 286 | 1,E6; 3,86 AO 2,09 | 3,02
T 2,A6 | 3,02 AP 2,08 | 3,C7
R BrohCon- U 3,E5 1,C5 AQ 1,89 | 2,D5
o Mach Reset dition SUPPO D % 2,C9 1,A4,A6,E5; 4,C2,A70 AR 4,88 | 1,A5
GBO61 C Time PH SCU = Circuits for the basic 2841
@— N.S. = Not Shown
—= Lines to the Channe| -—Lines from the Channel

T O Branch Con-
e L_ Sel Out o dition SELTO
Select Out Chan A atc i A | [::>
o otlec Out Chan n GB041 oR Dlyd Sel Out A D @\ Not Disc + Busy PH
(From Selection Relay 4 8 FL
1450-4, E9) |
Logic Start -—[N] I—SE — G DI Sel Out A Branch Con-
1 ated Dlyd or Sel Out SVC Request P1 dition SORSP
scu GBOAT  Suitched to A A 6 | AF > —“‘_“@
Tags Out B PH
_ Operational Out Chan B GB041 .
Rl Operational Out B Switched to A
@Enobled B A { M > D 1G7 Bit Addr In Latch |
~ GBO46 z OR A GBo&1 Switched to A
. Command Out Chan B scu ROS Error l 3 Not Disc_+ Busy Operational in A4D
[ 1 A Gated Command Out B 3 GBO81 @nitial Select A A Operational In Latch ] A \"
DAM Switched to B Switched fo B DB (Not) Propagate Sel Out A Operational In Latch
WiTC [ A "—'—OR FL ! AP :
| Operational In B
1 . Service Out B ; @ (Not) Propagate Se! Out B A A §.—perationa’ 'n
_ Service Qut Chan B @ Initiol Select B
o " OR
- Address Out B @ o0 Mach Reset GBO81 GBO8I
A 1 Rst Operational in Latch ISCU> (ERO, 2, 4)
;_Address Out Chan B A Gated Address Out B e Switched to B OR @
Gate D Bus to |G Reg L
s> | GBI91
5 Out Ch A Gated Suppress Out B 4 SC-U\ D Bus 1 Bit A | : > Scan OR -
- uppress Out Chan B Gated Operational In A or B
_ Hold Out Chan B @ Steering Latch A Gated Address Out A
> A | Select OutB D \t} Select Out A A (Not Gated Dlydor Sel Out A or B) o
e P .
— _Select Out B L {oR @ |G 5 Bit Status In Latch r—;
GB046 125 ns @ Steering Latch B A
.S, +
Select Out ™ Dlyd Select Out B > GBI9 : Halt| +O gry &)
_ Select Out Chan B Latch I Sel Out or GB211 Mach Reset FL
- 1
(From Selection Relay) 1Al fL GB046 oR Dlyd Sel Out B DR GB216 "
ROS Error o
(Gated Dlyd or Sel O pey
. . OR Gated Dlyd or Sel Out B OR ated Dlyd or Sel Out A or B) B_l Not Operational In Latch OR Disc +
ECU> Logic Start r GB046 Switched to B A Busy X
GB191 N (Not Responding On A or B) A A D
GBO046
GB191

Two Channel Interface - Part 2




(£9/01) WaWad z a8e3s ¥z

€-0SP1

2 v 3 v 4 v 5 v 6 v 7 v 8 v 9
Service . .
D15 |G REG B Time Request SVC Request . Transfer Control 2 Service In Service In @
E: TronsferI: FL D Time lA FL A FL
l:: > D Time | A SCU D Bus 2 ._Regii_ Read Latch Control | A - —— Not Servi - - - —-—=—-
PH A FL Read Latch OR of dervice
W ) | _ _ Write Latch F—1 __J Request B Time A
A o FT"‘ (Not) Service In A GBl141 GB131 GBl41
. Reg Reset OR Gote D Bus To IG Reg | SCU e OR Machine Reset
eg Rese| -
@— G813l ABus HH j— GB131 A Time (Not) Gated Service Ouf
GBI31 [scON_ D Bus 7 Address In IG 7 Bit Addr In Latch @ ISCU> SCU> . ——-B ) G s
PH I}C Time Service In
SC C 1
I
Mach Re
SCU ach Reset 1
4
G816l . L .
D Bus 0 Write Write Latch SCU A Time . A Service In
iSCU) o (Not) Read Latch Read Latch A
- N Read Latch — SVC Request - SVC R ¢ Pl .
— eques
I S > Gated Service Out Alor Read latch A OR
@/ (Not) Transfer Control 2 Service In |
A Tine |
GB131 . A
B @ D Bus 5 Status [n |G 5 Bit Status In Latch @ lSCU} A Bus - ER _ﬁ_ Gated Service Out
A
PH scu Mach Reset [ GB151
- llAB >
Meter
CU End A
GBO61 i
p D Bus 4 Poll Enabl Mach Reset SCuU {Not) Disable Chon A Enabled Enabled A
> [scu> o i Queved [scu} (Meter Switch) " { AC
L% FL
PH Gated Attention 0 (Not) Clock Out OR
Gated Attention 1 Chan A SCU Logic Start Ile (Not) Logic Start i-_O—l{ Nof Enabled A
Gated Attention 2
e ; GB201 A
D Bus 3 Goion Gated Attention 3 SCO-el Enable Chan A Meter Switch) L @ Not Enabled B @"r’
@ Gated Attention 4 OR A . A = Meters
PH F,_,,T,J Gctt)d A“tn {on : _l [Any Gared—OR N (Not) Outstanding Status A . Noleral Disabled
C - evices ate ention Arremtion | A @ Operational In Latch Indicator
Gated Attention 6 ] Enabled A A Metering In A @
Goted Attention 7 GB211 Switched To A
GBl61 -
O\ D Bus6 1G-6 SCUN Optional Seck Complete Switched to A . (Not) Switched To A GB201
o AD HATTT ] e UNLocal (CE Mode) OR
* Clock Out Chan A A Clock O
L] \5® Poll Enable > OR ock Out SCU
> CEo0T @ Enabled Clock Out B
SaoT] GB201
Gated O i
@ ated Operational In A or B (Not) CFC Halt SCU
7 Gated Suppress Out _ Metering Out Chan A A Operate Meter
D i > - OR NelV)
Selective D @ Enabled Metering Out B
D A FL |Rese Reset SW GB201 ope;:zMefe' I@
@ Not Logic Start (R4) T T |:: > (CE Mode Only) The clock control circuits for channel 5 (Not) Meter Block Y A
B th, h | A (GB206) .
N\ Switched To A 1 1OR (Not) Logic Start OR are the same as channel A ( 6) Reset Control Chan A 5901 CF
Operational Out A A GBig D ‘ l—
| G > GB226 Reset Control Chan A Latch
2\ _Switched To B —{OR D l:s O\ Not) Mach AT J@
@ Operational Out B A c Reset a
> Reset Chan A Latches jOR FL A
GB181 ] (Not) Poll Enable
GBI186 Switched To A N
Net) Oomrati GB226  SW Reg Reset Chan A D
m( ct) pemnonal Out A A b— Chom A AJ
Not) S t Ch — fan GB226
L_]( o )Vuppress Qut Chan A General Reset General A SW Reg Reset Chan B "
Enabled A A — AK
2 Chan B Reset D Time
£ M (Not) Check Stop General Reset | OR ——@ Reset Control Chan B @
Switched to B GB18I [ | A Reset Control Chan B Latch :AL>
[ ] (Not) Operstional Out 8 A Reset Chan B Latches [ [OR} | A ‘ FL
l_l(Nor)juppress Out Chan B S
(¥lot) Check Stop A —d .
@ @ A Time 1 Poll Enable |
@ Enabled B GB226 GB22¢6

Two Channel Interface - Part 3
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> v 3 v 4 v 5 v 6 v 7 v 8 v 9
Tags In A
m N {Not) Reset Control Chnl A Latch Switch Register Unit 4 CU Busy Status A JagsIn A
L O o o erve Unit a-n SW SC En- IG 5 Bit Status In Latch Status In Cable
D Bus 0 Bit A try 0 Bit ~ AA Status In Chnl A R n R
[sco>- ' PH A ——sc> A A —
CD Alt Bit Latch SW Reg Chnl A Reset [ [
|scu\r AJ = I .
. Gate SW 4 Reg OR ) Device End * Pack Z |G 7 Bit Addr In Latch éﬁd,ie: In Cable
A ccU UR Reg 4 Bit A ) L SW SC.En- D ] A Address In Chnl A A n
RW046 A PH Change 4-A R R ALL D DGoted AddrOutA | N | }
SCO)—2Lime i e { l L
D | o> D Bus 1 Bit I @ Service In Se;‘rvlice In Cable
1 ) Service In Chnl A Chnl A
I - Device End * S.C : A = . A
b_l - SW 25% En- @Opemhoncl In A !
D Bus 2 Bit A +Busy 4-A %
The module that is |SCU‘ﬁ 4 PH sy A > To A Register Entry GB161
selected controls | o Operational In A Request In Cable
> which SW register I |G 6 Bit Latched P A Chnl A
is read into.
Seek In Progress ) SW SC En- w Switched to A AT | a;
[gp-2bus 301 Al pH [ vBusya-a a 2B fey OB A | OR Operational In
(Not) Raset Control Chnl B Latch e Switched o) Suppress Out Chn A | Coble Chnl A
» N w to B Gate Interrupt A ~—
D Bus 4 Bit Reserve Unit 4-B _ Enabled A
B [sco> S , oW SC En [Acy—reed £ Request In Chnl A Metering In Cable
ate SW 4 Reg AR pH A Jly 4B sCU N (Not) Switch.d to 8 A Chnl A
A
¢ (Not) Propagate Sel Out A
SW Reg Chnl B Reset OR Q J B —
e 7 D,
RWO046 Metering GB171
Power Off Got : . i
@i\ower ate BUS IN A . . ) " Device End * Pack 'SrWSS%IFn 1G 6 Bit Latched GB161 -m In A
CU Busy Status A |SCU> D Bus 5 BW - PH Change 4-B A Y SCY DAD OR The following circuits
> | D > usy Sratv L__ Queued Interrupt Chnl A are repeated for
Operational . - channel B: In Cables B
Ope . ) Switched To A (GB176), In Chnl B
) Device End * S.C. SW SC En- A lines (BG ||66), (Anen-
. ~ try & Bit || tion Unit lines (GB236
— "_‘OR Bus In P ) D Bus 6 Bit S + Busy 4-B Al ty 6 Bi D " Poll Enable - OR GRO46) ,
A A > *~—
Dw DwpP b
C Seek In Progress SW SC En- GB236
—| — - .
A _J- A Bus In O v D Bus 7 Bit Al e + Busy 4-B Al try 7 Bit J £ Ccu Enfi A :
DWO U “—ﬁ Ju D ’LANenhon Unit 0 Ch A
ALI464: BA276 ( Attention Unit 1 Ch A
Y
. $jor[ | Busin CAO Decode ( Attention Unit 2 Ch A
- 1
DwW1 A [sc>— | Rwo4e | _ ( Attention Unit 3 Ch A
LJ @Alr CA Decoder A \ CA16 Unit 4 Decode " Attention Unit 4 Ch A OR
> w2 | g A r_— A Bus In 2 @ UR 4 Bit | A I Gé (Not) Switched to B si”en“o" Unit 5 C: 2
ttention Unit 6 C
. N (Not) Reserve Unit 48[ A [T F/\Hention Unit 7 Ch A
The module that The SW registers ¥
REG . OR Bus In 3 | isselected con- | hold the status of GB236
DW3 A LJ A > | trols which SW each module as Device End * Pack Change 4 A A @ﬂ'e"fim‘ Unit4ChnlB ) )
register is read rehfeuen?:%: toB 2 Attention Unit 4 Chnl A OR Attention Unit 4 sCU
t. channe orB. ]
D o pchannel Aor®. | 4
—1 Bus In 4 Device End * S + 4 A A
DW4 1 A A >~ 3 )—evicetnd 19.C. 7 Busy " o GAO46 0 B2
(Not) Meter Block
Device Unit 4 Attention A N {o >
BusIn 5 (Not Poll Enable)
A - ‘ Rela
DW5 A l Seek In Progress + Busy 4A GRO44 A Coily + 6v B4
s 4 Unit 4 Attention B i Power Off Gate
*—] Bus In 6 (Not) Seek In Progress + Busy 48| OR In'e;foce N ‘_%
us In
D A A N Relay
we - 'II"—.<:L o (Not) Power OFf * Coil +6v (+3v If isolation feature
Relay Card Component Side Degate A is not installed)
— Bus In 7 2321 9 1412 SPo41 20 g1 GBO3I
DW7 A M A D.13 B?)Z S % +.3v Incoming Sel Out Cable A (From Channel Or Previous Unit) ’?; —
E GBI 2 2.2 2 1 3y 24 WV A3 Sel Out Recelver Chnl A (Sel Out Chnl A) .
RDO21 BI0O BI2 BO9 BiI0 DI2 DI3 Siln Out Cable Chnl A (From Next to Last Priority Unit) 15 Ad ]
Note: Circuits for bus in, P through 7 bits, Power Off Gate . o 3 )
for Channel B are the same as for Channel A Sel In Driver Chnl A (Propagate Sel Out A) (Up if This Unit Not Selected) 1 4 A2 19
(GB11¢). D‘\f?ropcgcte Sel Out A I & 21 | Outgoing Sel. Out Cable A (To Next Unit)

Two Channel Interface - Part 4

----~ Jumpers For Lowest Priority Uniq

e Jumpers For Other Units

The selection relay circuit for Chnl
B is the same as Chnl A (GB036).

\
h/l Sel In Cable Chnl A (Back to Chni)




T0ST

(29/1)

(29/4) WAWHJ g 98318 1783

T0ST

[ 2 | 3 | b 1 5 1 6 ] 7
TD READ GATE GATE FOR TO DR REG
READ CLK GATE PHASE X ——-ﬁ R |
soi21f |(®) SD131 BBIT RING 0 t J
VFO SYNC VFO 0SC VFO TRG A $D132 BIT RING
SEL RAW DATA SEP CLK GATE o BIT RING DRIVE . | ING 7 A SET FDR
A t @ WR PHASE X BIN.TRG
Ft VO GATE A l‘ PRACHINE RESET
] RAMP GEN SEP DATA GAT| WRITE CLK GATE 7 FOR RESET
SD091 4 0051 | pc REF P———"‘ @} SDI81 .——l'r R
400 NS
NOT MACHINE RESET ” | BLT RING RESET FD REG DR REG
2321 SEL ‘
321 SELECTED | ()L ReA CLx CaTe n __D_“_S[)m A L
NOT WRITE CLK GATE @——o— o o
L600NS ALLOW PHASE v (a5)
1 BIT RING S
5 A VFO GATE ERROR DET \4
$po9l ERR SIG TO
$D091 A w ~—{SPEC | RamP GEN
COUNT 8 1] fL B
WR I TE GATE 1600NS LA $0031 WRITE CLK GATE PHASE Y SD131
NOT DATA GOOD 13 50091 ‘ WRITE PHASE Y BIN TRG [A s spis1] | 7 7| | rRoot
NOT AM R oR 50091 T SELECTED RAW DATA *SD036 7 ]
— ' (G) - e VRO osC NOT RESTART LATCH
= DELAYED DATA NOT AM BIT RING SYN A SEPARATED DATA A
—1 s VFO GATE A @
SOk 1 SD061 | SD181 SEARCH AM READ CLK GATE
A FL |READ CLK GATE
S SEF_DATR GATE r- COUNT 8 1 Lk _GA
GATE §s~ ADJ — A NOT SEP DATA DATA GOOD PHASE Y r ] 101- NOT READ CLK GATE @
OV e oaTh 000 Jor *SPEC RESTART/AM NOT FOUWD] A plotlj
D061 [ | SDO61{ cLocK GAP SENSE An_G00D oR
K GATE -
@-SE' ct !‘ I NOT READ GATE AM_GOOD 1 A
RESET ERROR CHECK NOT VFO GATE A
FT REG O BIT WRITE GATE AM
READ GATE ! D ANl AM2 3
FC_REG | BIT A NOT WRITE GATE SEARCH AM BiT RING & A T N D N N
HAO9 NOT SEARCH AM [a RD CLK GATE A AM_AREA _] CLK GAP SENSE .
- e CTR RESET 8 COUNTER L =
RESTART/AM NOT FND oR . sp211 sp211 sp211
PHASE Y Tx 4 NOT CLK GAP SENSE
L I BIT RING 7
SEARCH AM 2 NS agn A
ZERO DET NOT READ CLK GATE A N .
ESET
SELECTED READ DATA TSPEC ONES RESE ——
50031 ZERO COUNT 9 14 DECODE
*SD036 NOT READ CLK GATE A
NOT DATA GOOD A
READ GATE SEARCH AN BIT RING 1 AM NOT FOUND RESTART AN GOOD
G A Lo
FT REG 0 BiT  ADORESS MARK :"‘;"R?:‘é f”‘ A DATA GAP SENSE fL 'Y
FC REG 7 BIT A sD101 - o CTR DRIVE AN NOT VFO GATE . -
SERIALIZER OUTPUT DATA ‘ NoT Am coop 41 A pra sb10] .
HATL ] MWRITE TRG PHASE Y A LK GAP SENSE NOT ADDRE K
OR
DATA GAP SENSE NOT READ GATE
FT REG 0 BIT ";”: G:Ems e : A
I NOT ALL EY DECODE 8 .
FC REG 0 8IT A WRITE CLOCK GATE A A SAPARATED DATA
HAO91 sp191 ONES RESET DATA GOOD
sp21
b2l SIMPLIFIED LOGIC
SER IAL IZER/DESER IAL 1ZER
* = 2321 REFERENCE e
VPR 2841R
IBM 1501
SIMPLIFIED LOGIC - Serializer/Deserializer
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2841 Stage 2 FEMDM (7/67)

< 1 ™) "] =) 1 u
x
=2 —
< g o
5’ O
3lS T
ALU OPERATION 13
~ z|2
0] ¢ - A @ |+ | &
d -
o z g
-4 (%] ~—
< . o
- - + 2
- o w [S)
2 N =
2 % g %
—re ALU OPERATION | _Z L] . .
0C = A@B+C s 3> S - o .
DNST21 z | > Z g] g e
o o < (=3 o n
- -] 1%, - w
5 S > [ g = z
SALS OUTPUTS = |4z £ “| 21|
BECOME GOOD g |28 z s| 2 3
a wn [ 4 < [--} 5
DECOY, 011
¥ )
CA & CB
FIELDS ARE
DECODED
DAXXX, DBOO!
- A & B REGS / ALU SUM AND CARRY OUTPUTS
ARE SET FROM INDIVIDUAL BIT POSITIONS
RA. RBOOI ARE NOW PRESENT.
| B
€S FLD IS €C,CD,CV FLDS|
DECODED ARE DECODED
W 05001 DC, DD, DVOO!
A“fs"gE;UT / ICARRY OUT' AND "D EQUAL ZERO"
LATCHES ARE SET
AL141
. |
RESULT IS SET [
INTO DEST REG DESTINATION REGISTER IS SPECIFIED
BY CD FIELD IN ALU OPERATION
RS=XXX
- BRANCH ON RESULT, ® ‘
OF PREVIOUS (" co=cn BRANCH ON CARRY OUT
BLOCK FROM IMMEDIATELY PRECEDING
Co; DOX71 [ ALU OPERATION
DOX71 = CL BRANCH ON IMMEDIATELY
\_ PRECEDING ALU ZERC OUTRUT
- [oo 01 Tlo 111 L 1
SET ST(3)
IF PRESCRIBED IN ALU STATEMENT,
RSO11 CARRY OUT SETS ST (3)=l
| B |
SET ST(2) / IF PRESCRIBED BY DNST21, D NOT
EQUAL ZERO IN ALU OPERATION
SETS ST(2)=l
- RS011
DELAYED BRANCH
s12); st3) [
loo Im IIO ln
~
S—

1601
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QB000

W & X register set to Os.

Qs081

Reset file mask to Os.

Q5091

Deselect file interface.

Turn off all file bus lines.

QB030

Any lines up?

Yes

Determine the device
address.

QB8040

Raise status in line and turn
on the ctrl unit busy FL.

Select the file interface
and raise the control tag.

QB050

Select the device and by~
pass file status.

Q5061

Raise read select gate for
2 psec.

Note: Machine reset and system reset operations are recognized by the ST7 bit.
ST7-1 means not system reset. ST7 is also turned on to end reset operation.
The 2841 loops from QS030 to QS091 until all outstanding attentions are reset.

FLOW CHART - Reset

1604

(10/67)

QB030

Post zero status.

v
1
QS070
Post status and sense
information.
Qso81

Turn off the op=in FL
if it is on.

Turn on the poll
enable FL.

Deselect the file inter-
face.

Turn off the control tag .

Qso81

Turn off the file mask
bits.

Turn the flag register
bits off.

Turn off the status infor-
mation in the BX register.

Turn off the file mask
bits.

QS091

Deselect the device.

Deselect the device.

Turn off all the file bus
lines.

Turn off all the file bus
and tag lines.

Deselect the file inter-
face .

| Go to the wait loop.

Deselect the file inter-
face.

Wait for select out to

rise.
w (1605-A2)

To QBO10 wait
loop waiting for

SEL/OUT



(1604-E5)

waiting for selection
)

Address out and select
out are up.

> QBO10
Gate address byte into
the 2841 .
'
-
QBO10 -
B Raise the operational

in line and enchle the
address in line.

QB040

Convert the address
> byte to module select
address .

QB040

Convert the module
select number to device
type.

QB040

Select the interface.

QBO50

File
status on selected

device
?

FLOW CHART - Initial Selection

Address in rises when
address out falls.

Check for device busy,
safe, seek incp,
on-line, and end of
cyc.

Select the device.

File
operable

Gated

Seek
attn from selected

Indicate device end in
initial status byte.

A complete
device )

2

No

Turn off the address
in FL.

lnvatid
comnia: d
?

Go to end procedure
ond post status.

No

Unit check in status
byte. Unselected file

status on sense command

QB070

Present the initial status
byte to the channel .

@

Go to command decode
QP0O10

2841 Stage 2 FEMDM (10/67)

1605



» End procedure determines if a chained or unchained end of operation exists and presents the ending status. Also, in end procedure the 2841 does some of its internal
housekeeping in order to save time. For example, erase gate must be dropped 40 psec after write gate . Instead of just counting 40 psec, the 2841 starts to process
ending procedure but keeps track of the time and turns off erase gate at the proper time. And if the operations are chained, the 2841 must keep track of the time in
order to make sure the channel presents the next instruction in time. For example, when doing o search ID equel chained to read data, the read data instruction
must be presented in 40 ysec because of device speed or else the 2841 reads the wrong data .

The 2841 keeps track of time by bumping a counter every other micro program word (1.E . every microsecond) . (BX +0 + 1 — BX). By initially setting BX
equal to a number and branching on carry (counter overflow), the 2841 can keep track of time. The size of the number set in BX varies depending on the amount
B of time delay needed for o device or an instruction operation.

Therefore all through ending procedure, the 2841 is continually checking carry and index . If either carry or index is detected, the 2841 branches to these routines.
When entering these routines, the program is under control of the ST register bits 0, 6, & 7 as shown in chart below.

4 ST > 0 6 7
! 1 1 Formatting: Do nothing
0 1 1 Turn off write gate
0 0 1 Turn off erase gate

C 1 0 1 Check safe
1 0 0 Head selected: Read, write, both off
| 1 0 Read gate on
0 1 0 Head is not selected

Entrance to end procedure is done on QSO10 or QS020 for the majority of the instructions.

FLOW CHART - End Procedure - Part 1

1607-1 (10/67)



Entrance to
Ending Procedure

A
Q5020
Increment the counter.
> Yes
Service mup?/
No
B QS030
Increment the counter.
| A l
Sheet 3, A3
| 4 Yes
Command out up ?
B:
Sheet 4, A3
C 4 Yes
Increment the counter,
| 4 (?
A
Sheet 3, A3
D No
B A
Q5030
Sheet 4, A3 Sheet 3, A3 Raise the status in line.
Q5040
> Regenerate address of
previous instryction.
Yes R No
E
l C ] D
Untimed Exit Timed Exit
Sheet 6, A3 Sheet 5, A3
>
F
| 4
G
| 4
H

FLOW CHART - End Procedure - Part 2

2841 Stage 2 FEMDM (10/67) 1607-2



FLOW CHART - End Procedure - Part 3

1607-3

QCO040

v 3

Carry (Counter Overflow)

Sheet 2, B6
Sheet 2, D2
Sheet 2, D3
Sheet 5, C3

Yes
QCO50,

Read gate is on; reset
the timer.

Write gate is on.

Raset the write gate.

Store constant to know
when to turn off the erase
gate.

QCO50

Do not turn off the
write gate.

QCO050

Reinitialize the timer.

| acos

Raise the read gate line.

Turn off the erase gate
line.

Is file operable?

Store a constont for file
safety checkout.

Set KL7 = 1.

The erase gate is off.

Reinitialize the timer.

(10/67)

¥ QcCo40

Return to the program.

|l




v

Index Sensed
Sheet 2, Cé
Sheet 2, D2
Sheet 5, C3

QC070

QC070

Read gate is on: Turn off
the index latch.

Write gate is on: Turn
off the index latch.

ST4=1?

C No

Has timer overrun?

Turn off the read gate.

Post overrun on a write
immediate operation.

QC070

No i
ST7 =1? {

Yes
QCo070 QC070

Read, write and erase
gate are off; Turn off
the index latch.

Erase gate is on: Turn
off the index latch.

Store constant in DR to

keep track of time. Update the constant.

QC070

Post track overrun.

QC070

QCO50

Turn off the write gate.

Overrun.

QCO050

Store the time constant.

Index passed, set OP4=0.

FLOW CHART - End Procedure - Part 4

QC040

Return to the program
at the point left.

2841 Stage 2 FEMDM (10/67)
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Timed Exit
Sheet 2, E5
\
A ) QS050
Increment the timer.
| 4
B
Select No
out up
| 2
Turn off the opzrational
in latch.
C
Sneet 3, A3
Go to chained
reselection QCO10
>
Sheet 4, A3
D
>
E
>
F
| 2
G
| 4
H

FLOW CHART - End Procedure - Part 5
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Untimed Exit
Sheet 2, E3

A
4
QS061
Service
out up Stack the status byte.
?
B Yes
QS061
Status accepted, turn Select Yes
off the status in line. out up
?
» No
Reset the operational
in latch.
C
Not chained, set F
ST3=0.
Sheet 7, A3
»
Yes
Means device end must
D be turned off.
Yes ST3
(Chaining)
=1?
| 4
Store the bit significant Select Ye
. ) s
E device address in DR. ou"-’F’/
No
QS061
Channel Device
en‘:ian Turn off the operational end up Yes
5 in latch. o
>
Yes
Go back to start of end
E procedure . Go through
Not chaining on chan- QG1é62.
nel end; turn off the Sheet 7, A3
device address .
F
Chaining on channet
end.
»
G
4
H

FLOW CHART - End Procedure - Part 6
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Chaining

+ Yes

Sheet 6, C4
Sheet 6, F3

ST6 (chaining) = 1?7

Yes

Hos
there been a CU
busy ?

Store status
register.

in the BX Any
sense information

in OP?

Transfer sense into DH
maintain contingent
contection.

‘ N

-

Qs081

Turn off the
in latch.

operational,

chan

Should
contingency be kept
?

No

Deselect the device.

4 Select out up?
Select out has risen to
initiate reselection.

B

QS070
Raise the address in line |
| 2
QBO050
Go to select device
routine. QBO50
C
»
Yes
D
Isa
device No
> selected? hl

Deselect device; main-
tain interface contection.]

E |
I

Deselect the interface.

L

Is N
interface Yes

selected
2

sm& Yes

chaining on

end?

} Qso081

Raise the request in

line.

' QS091
Check to see if device
is selected.

l Q5091

Go to initial selection
QBO10.

contection.

Maintain the interface

|

FLOW CHART - End Procedure - Part 7
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«
o] N
0‘3 —
2311 ADDRESS BYTES et
BYTE 0 | BYTE 1| BYTE 2 |BYTE 3 |BYTE 4 | BYTE 5 S
-
cYL HEAD
r~ -
0 0 0 |o-202 0 0-9 «|x
Tilw
(&3 X7 .
ﬁrr DESIGNAT ION OF SELECTED MODULE zl= :
FILE SELECTION IS SET INTO DR REG, CONTENT OF UR Sl e )
+ IS GATED TO FILES BY FT=1, L~z -
Q8050 FT=1 SETS IE=1,
MOD SELECT
HAO3 1
— N~ ‘
SELECTED ON L INE
2311 OPERABLE /SELECTED READY
SEL NOT END OF CYL
234 HAOS1 SEL NOT SEEK INCOMPLETE
OPERABLE SEL NOT UNSAFE
0807} l
V-]
2311 SEEK OPERATION
PURPOSE: SELECT 2311 INTERFACE
SELECT MODULE
COMMAND TRANSFER CYLINDER AND
DECODE FILE NOT HEAD ADDRESS TO SELECTED
BREAKOUT OPERAT IVE MODULE
QDoLo QB082 START SEEK
| Y |
Rowess o
BYTES
QG030
CALCULATE CYL
ADDRESS DIFF
" AND SIGN
QG070
— STATUS NOT CK
QG060
TFR HEAD RESET -
BIT TO FC, 128 » HOLD FOR 2 USEC, THEN SET OFF
RAISE CTL TAG * FT=
QG130 N
TO END RESET HEAD
PROCEDURE REG
s HA001-001
TRF, HEAD ADDR Fe=py ( HOLD FOR 2 USEC, THEN SET FT (2)
TO FC RAISE SET -3 ¢ OFF AND RESET FC
SIGN & HEAD TAG ‘ Y-z
36130 STORE HD
ADDR, IN
FILE
HAO01-011
B %RFEYLR:?EE FC=GL ( HOLD FOR 2 USEC, THEN SET FT (1)
SET CYL TAG & FT=64 OFF AND RESET FC,
QG130
STORE CYL
ADR IN
FILE .
HAOO1-011
- S,E-TmséﬁNngE FC=KL ( HOLB FOR 2 USEC, THEN SET FT (2)
SET HD & SIGN FT=32 OFF AND RESET FC.
TAG L ‘
Q6130 SET CYL
SIGN
HAOO1-011
TFR CYL DIFF
ADR TO FC, FC=DW ( HOLD FOR 2 USEC, THEN SET FT (3)
RAISE SET DIFF * FT=16 ( OFF AND RESET FC.
TAG
| QG130 SET CYL
COUNTER ,RESET
ATT LINES
HAOO1-011
TFR SEEK START Fc=32 ( HOLD 2 USEC, THEN SET FT (0) OFF.
BIT T0 FC. F1-128¢ JEST FOR READY AND GO TO END
RAISE CTL TAG { PROCEDURE,
Q6130 INITIATE
~ ACCESS
} MOVEMENT
HA001-011
END PROCEDURE
Qs020
SR

FLOW CHART - 2311 Seek

1612 (7/67)
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-

CONVERT
FINGER AND
HD POS ADDR.

QG110

NOTE:

/HEAD POS & FINGER ADDR'WEIG

]

TFR HD ADDR TO
FC, RAISE 'SET
HD ADDR"'

QG130, 131, 140

4‘—\IEE CHART ON CLD PAGE QA007

HTEW')

!

TFR HD POS TO
FC, RAISE ''SET
HD POS"'

QG130, 131, 140

1

HD ADOR SET

HBO61

'

TFR FNGR ADDR
TO FC, RAISE
'"'SET FNGR ADDR'!

'

HD POS SET
HBOgl
FA023

QG130, 131, 140

|

TFR SUBCELL ADDR

TO FC, RAISE
YSET SUBCELL

ADDR'
QG130, 131, 140

1

FNGR ADDR
SET

HBOS1 FA023

]

TFR CELL ADDR
TO FC, RAISE
""'SET CELL ADDR"

QG130, 131, 140

!

SUBCELL ADDR
SET
HBO51 FA023

1

TFR "'SEEK START"
TO FC, RAISE
CONTROL TAG

QG130

!

CELL ADDR SET

HBO52 FA023

l

END
PROCEDURE

Qs020

L

FLOW CHART - 2321 Seek

1613

(7/67)

1

SEEK START

HBO61 FA021

/~  FT = 32, HOLD FOR 3 USEC
L THEN SET FT (2) OFF
/~ FT= 8. HOLD FOR 3 USEC,
AN THEN SET FT (4) OFF
(" FT =16. HOLD FOR 3 USEC,
\ THEN SET FT (3) OFF
[ FT = 4. HOLD FOR 3 USEC,
U THEN SET FT (5) OFF
{ FT = 6L. HOLD FOR 3 USEC )
FC=32 RO 18) obf %elf For
mﬂza} READY | & P el trol

< ] © | o 1 o | w
2321 SEEK (BBCCHH
T ( ) o
SE”L;‘E_;F:?::‘ ‘ FT(6) SELECTS 2321 gl @
INTERFACE 2321 2
QBO4O 321 ADDRESS BYTES e
BYTE 0 | BYTE ) | BYTE 2 | svve 3| svre 4] sy7E 5 w
1 BIN BIN oYL cyYL HEAD | HEAD z
FILE SELECTION 0 0-9 0-19 0-9 0-4 0-19 : «
~ QB050 1 £\
B1T DESIGNATTON OF NOT USED| CELL | SUBCELLIFINGER [ WD POS JHo ELEMENT] | 5|
l MODULE SELECTED FILE IS 3|5 - 3
SELECT SET INTO UR, AFTER i B P o
WHICH, FILE BECOMES 3 e
HBO71 SELECTED
2321
OPE:g:'SE SELECTED ON LINE
- Q 2321 SELECTED DRIVE READY
FILE NoT OPERABLE DRIVE OPERAT IVE
OPERAT IVE HBO91 SEL NOT UNSAFE
QBOS0
COMMAND DECODE J’
BREAKOUT
QE060 END PROCEDURE
v l DL - HEAD ADDRESS
PRESENT DH = HEAD POSITION
STATUS 6L = FINGER ADDRESS
QE010 KL = SUBCELL
l oW = CELL
TEMPORARY LOCAT|ON OF
ADDRESSES APPEAR IN
SEI|:E|$K ABOVE REGISTERS ENTER ING
110
Q6020 QG
— (‘
1 cett—1 00 | o1 | o2 ] 03] os]os |o6 | o7 08| o9 RECEIVED FROM CHANNEL
TFRADOR IN THIS ADDRESS
BYTES FROM CHAN. SUBCELL— | 0-19] 0-19 | 0-19] 0-19] 0-19] 0-19] 0-19} 0-19] 0-19} 0-19] [ FormaT
CHECK SEEK LIMITS ) H i '
DURING TRANSFER i ] i i '
QG030, 040, 050
CELL — {00 [01 [02 [03 Jou [os {06 o7 [o8]og] tof 1] 12| 13) 1u|is|iefi7]18]19 ) | converTED To THIS
ADDRESS FORMAT
1 SUBCELL ~ |0-9p-9(0-9f0-9 p-9 j0-5]0-9j0-9)0-9{0.9 | 0-9f09| 09 p-9]0-9[0-9 |o-9]0-9]0-9]0-9
" -

ADDRESSES ON THIS CHART ARE
EXPRESSED IN DECIMAL ALTHOUGH
THEY ARE ACTUALLY RECEIVED
FROM CHANNEL IN '"“HEX' FORM

2841 Stage 2 FEMDM (7/67)
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2841R

2303 ADDRESS BYTES

1614

BYTE O {BYTE | |BYTE 2 |BYTE 3 |BYTE 4 | BYTE 5

TYPE

FLOW CHART
2303 SEEK
DATE JUL 66

CcYL HEAD
~ 0 0 0 0-79 0 0-9
/7BIT DESIGNATION OF SELECTED MODULE
|

FILE SELECTION S SET INTG UR REG. CONTENT OF UR
Q8050 A} . IS GATED TO FILES BY FT=2.
FT=2 SETS IE 3 BIT AND IE 6 BIT
MOD SELECT
HBO7

— l
2303 OPERABLE / SELECTED ON LINE
HB121 \ SELECTED OPERATIVE

w +
2303
OPERABLE

QBO71

¥

COMMAND FILE
DECODE NOT
- BREAKOUT OPERATIVE

QD040 QB082

\,L 2303 ADDRESS DECODE
ADDRESS BYTE 3 BYTE 5

ROM
TO END 0- 0-
TRANSFER PROCEDURE CHANNEL 7 J
ADDRESS WEIGHT 128 64 |32 | 16 1 |128] 64 | 32] 16
BYTES FROM
CHANNEL BIT | © 1121 3

Q5030
W st |- 1 [2] 3

WEIGHT 16 | 8 L}

ADDRESS 2303 2303 2303
T0 T0 SECTOR RACK
2303 0-19 0-3 0-9

((
)

LI AV I Py
~NO P~

LU IR
N o N
o RS RV 0 P

FILE YES
UNSAFE
QG060

\

STATUS NOT OK

NO

-+ QG060
TFR RACK ADR /
F

TO 2303 DL HOLD FOR 2 USEC, THEN SET OFF

N

C
FT
Q8130 K Y

TO END
PROCEDURE STORE RACK

ADR IN FILE

Y

] TFR HEAD AND
SECTOR TO /FC=DH HOLD FOR 2 USEC, THEN SET OFF
ADDRESS REG \FT=]6 FT(3) AND RESET FC.

QG130

TH;OAggOgEG /FT=64 HOLD FOR 2 USEC, THEN SET FT(2)
~” + k OFF AND RESET FC.

QGi30

STORE HEAD
AND SECTOR
ADR IN FILE

RAISE /
FT=128 LEAVE ON

CONTROL
TAG \
e

-’ O

!

END PROCEDURE
Q5020

FLOW CHART - 2303 Seek
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< | ) [ o 1 =) | w
K-4
WRITE I
o0
NS —
o~
O
: -
TURN ON T=128 AND FC=128 RAISES WRITE GATE: =
~ WRITE GATE FT=128 AND FC=8 RAISES “ERASE GATE" [
& ERASE GATE CN 5 BIT LATCHED MUST BE ON TO RAISE <
QE080 \(* WRITE STATUS) g I
25 =
L w § -
< m
l b =1
(< WR STATUS)
WRITE GATE & WRITE GATE
ERASE GATE IS uP
H CTL TO MODULE
PUT HAO1 | SDi71
APPROPR IATE
BYTE IN DR *HBO61
QP050
BIT RING BIT RING IS RESET TO AS AND ALL
IS RESET OTHER POSITIONS OFF,
SD091
0
WRITE CLOCK RISE OF "WRITE CLOCK GATE" IS
GATE COMES | DELAYED TO ENSURE TIME FOR FALL OF
up ANY PREVIOUS "READ CLOCK GATE'
SDO091
- 2.5 MC 0SC “WRITE TRIGGER" ON GATES WRITING OF
DRIVES WRT CLOCK PULSES. “WRITE TRIGGER"OFF
TRIG (*875KC) GATES WRITING OF DATA PULSES,
sp181
BIT RING “WRITE TRIGGER' ON GATES PHASE X
IS DRIVEN PULSES. “WRITE TRIGGER"OFF GATES
PHASE Y PULSES.
¥ spi2i
— |
F;g; gQT‘T‘O FDR IS RESET BY "PHASE XAND ABIT 0.
A FDR IS SET WITH NEW DATA BY ABIT 0
DR ND BIT O
SDIL1 :
I—J |
: WRITE DATA
|
| sD161
|
| /
: ST (4) IS ST (4) IS SET AT "BIT 0" TIME, IT
- Y SET ON SIGNIFIES THAT THE PREVIOUS BYTE
TURN OFF ST | RS021 OF DATA HAS BEEN WRITTEN.
() |
]
QPO50 b= ]
ey
LAST BYTE
QP050
TURN OFF
WRITE GATE
L} QC050
Y
¥ l
WAIT -- 2302<t0us || "RITE SATE
AISEC 231 1=48us MODULE
Qc050 2321=11us HAD11
=
) ‘
TURN OFF (% WR STATUS)
ERASE GATE ERASE SATE
(% WR STATUS) ﬂoguﬂ
Q050 HAO! 1
~
#2321 ONLY
—
FLOW CHART - Write
1621 - (7/67)
2841 Stage 2 FEMDM (7/67) 1621




< | @ | © | o | “
2303 WRITE o«
s
(00
™~
N
(9]
O
> £ —
se] 15
E =
~ TURN ON ﬁmzs AND FC=128 RAISES"WRITE GATE. z s
WRITE GATE FT=128 AND FC=8 RAISES'ERASE GATE! =1 1PN
& ERASE GATE CN 5 BIT LATCHED MUST BE ON TO RAISE wlo
QE080 ~ -3
-
) 2 | o
! ) —
WRITE GATE
WRITE GATE & Is UP
— cFASE SodoLe
Apmglrg IATE bl bl
BYTE IN DR * HBO61
l »c:grlég SLA% THIS 1S DONE TO INSURE THAT THE
COMES ON. 70 g':vézr BYTE WRITTEN CONTAINS ALL
FR DR TO FDR
50201
V-]
P2
BIT RING BIT RING IS RESET TO A 1 AND ALL
IS RESET OTHER POSITIONS OFF.
$D091
WRITE CLOCK RISE OF WRITE CLOCK GATE IS
= GATE COMES DELAYED TO ENSURE TIME FOR FALL OF
up ANY PREVIOUS READ CLOCK GATE.
$D091
\
PHASE ¢
DRIVES BIT
RING
HC161
n i‘
TFR DATA FDR IS RESET BY PHASE 1 AND BIT O
;gg" OR TO FDR IS SET WITH NEW DATA BY BIT ©
HC171 \AND PHASE -2
u _ I
WRITE DATA
NO HCO61
YES
- ST (4) 1Is /57 (4) 1S SET AT DELTA BIT 7 TIME.
SET ON IT SIGNIFIES THAT THE PREVIOUS BYTE
RITTEN.
TURN OFF ST es0a1 \OF DATA HAS BEEN WRITTEN
(%) I
QP330
sT (W) 1s
— SET OFF
LAST BYTE RS021
QP050
YES
TURN OFF
WRITE GATE
Ll QC050 NO
‘ ] ©
WRITE GATE L.v_/
WAIT 8 OFF AT
JISEC MODULE HARDWARE
HBO61
% WR STATUS
TURN OFF (w\ss_ GATE
ERASE GATE OFF AT
(% WR STATUS) MODULE
QCO50 HBO61
~
MICROPROGRAM
-

FLOW CHART - 2303 Write
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< | © I | ) |
WRITE AM .
o (321
Sl ~
Nl W
x
< [ ]
-w -
A=
ElsH
r~} | TURN ON ﬂum CN 5 LATCHED ON: z
WRITE GATE FT=128 AND FC=128 RAISES WRITE GATE 2
& ERASE GATE * vmze AND FC=8 RAISES ERASE GATE.* * ¥
QE 080 ’ .
-~
-
I I 38
WRITE GATE
E VARIABLE
wx,'{é,\ OF ONES & ERASE GATE™ WRITE GATE
- Tl CTL TO MODULE 1S UP
QP 030 HA 011 D171
*HBO6 |
Y
WRITE 4 BYTES NORMAL HOW / REFER TO FLOW CHART,
WRITE WRITE, PAGE 621.
OF ZEROS OPERAT I ONS
O QP 090
1
WRITE 1 BYTE
OF ONES
QP 080
-
Y
WITH CN 5 LATCHED ON:
Zgg:igg HARK [ FT=128 AND FC=1 RAISES
ADDRESS MARK.
QP 080
m l
z:}'gfﬁg BYTES ADDRESS MARK
y GATE IS UP
QP 080 QP 090 sp171
1 t
] WRITE AM / WRITE AM LATCH IS TURNED ON BY
= TURN OFF LATCH COMES WRITE GATE, ADDRESS MARK, AND
up BIT RING 0.
ADDRESS MARK sD151 \
QP 090
\ CLOCK PULSES fwms AM 1S ANDED WITH BIT RING
;F\gg éf:l;;sgin \0,!.2,3.‘0 TO INHIBIT CLOCK PULSES
| |wRITE SYNC BYTE SD151
QP 090 .i
WRITE AM / WRITE AM IS TURNED OFF BY BIT
) LATCH DROPS umﬁ 6 AND ABIT RING 7
D151
WRITE DATA
1 QP 040,50,60
ADDRESS
MARK
MICROPROGRAM
) NORMAL WRITE
# SEE PAGES 736 & 737 FOR TRACK FORMATS
v ”» . “ 1}
HARDWARE % "ERASE GATE® BECOMES “WRITE STATUS” ON 2321
—
w
(=]
=z
w
(-4
w
w
(-4
8
o~
L]
o~ *®
FLOW CHART -~ Write Address Mark
1623  (7/67) 2841 Stage 2 FEMDM (7/67) 1623



< J P~ [} 1 o l
3
2303 WRITE AM O
Y
z
2l z
~ £/ o
orE
Het =
™ ™
2l < m
ol «
~la =1
TURN_ON
WR GATE & WITH CN5 LATCHED ON: FT=128 AND FC=
- ERASE GATE \}28 RAISES WRITE GATE.FT=128 AND FC=
QE080 8 RAISES ERASE GATE
\
WRITE 5 WRITE AND WRITE GATE
BYTES OF ERASE GATES IS Up
ONES T0 MODULE
© QE070 HB061 HBO91
— Y
/
WRITE 19 NORMAL HDW
BYTES OF WR I TE
QP319
] _____r
/
TURN ON
ADDRESS [ WITH CN5 LATCHED ON: FT=128 AND FC=
MARK \ 1 RAISES ADDRESS MARK
QP320
\
» ]
WRITE 4 JADDRESS MARK
BYTES GATE IS UP
QP320 HBO21
- WRITE AM
LATCH COMES WRITE AM LATCH IS TURNED ON AT BIT
ON ‘ RING 3 TIME
HCO51
TURN OFF GATE 1.667MC
- ADDRESS 0 S AT THE SERIALIZER OUTPUT IS DEGATED
LINE TO 2303 FROM THE WRITE DATA LINE TO THE 2303
QP320 HCOS51
\ —»)
WRITE: XRITE AM
BYTE OF ONES LATCH TURNS WRITE AM LAT
BYIE OF ONES. OFF ( WRITE CH TURNS OFF AT BIT RING
- SYNCH BYTE He0S
QP320
/
WRITE DATA SERTALIZER
QUTRUT DATA THE 1.667MC OSCILLATOR 1S DEGATED
THE WR EATA WRITE DATA LINE TO THE 2303
QP330 LN TO THE 2303
HCO061
~M
NORMAL HDW
WR I TE
opemATE 0N ﬁiﬁ?kelf FLOWCHART, 2303 WRITE, )
MICROPROGRAM
]
HARDWARE
~
—
FLOW CHART - 2303 Write Address Mark
1624 (7/67) 2841 Stage 2 FEMDM (7/67) 1624




T

Turn on write latch via
IG =128.

GB131

Write latch is turned on.

:Write latch is turned on
and turned off by the
lmicro program.

GB141

SVC request latch is
turned on.

GB131

Latch 2 is turned on.

GB141

SVC in latch is turned
on.

SVC out up?

Yes

GB061

'Signifies that control unit
Vis ready to receive a byte
| from the channel.

L

|
SVC out is raised by the

| channel to signify that a
| new byte is ready on the
| bus out lines.

SORSP is turned on.

No
Yes
T
DW =1H
rJ
No
Last byte?
Yes

A source =1H?

Yes

GB131

Latch 1 is turned on.

GBI151

SVC/In latch is turned
off .

Turn off write latch via
1G = 0.

FLOW CHART - Channel Data Transfer - Write

T TTSORSP notifies the micro

| program that a new byte
| is ready on bus. SORSP

| means SVC out response
{ has been given.

I Control unit takes the
current byte from the bus
| out lines and stores the

L byte.

\ Yes
Write latch on?

2841 Stage 2 FEMDM (10/67)
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< | ® 1 o =) 1 o
READ
=
ﬁﬂzs AND FC=64 RAISES "READ GATE" BOTH gl =
IN THE 2841 DESERIALIZER AND IN THE A
SELECTED MODULE. "READ GATE" BECOMES s
ATTENTION RESET* IN 2321. -
Y ¥ 3
g -
UPDATE READ GATE READ GATE TO -
r~ OR [ENTATION . CTL TO DESERIALIZER g
MODULE g
QQo10 HAOO] HAO91 2] a :.
Sl =
s | .
P =1
GAP SPACING j VFO IS RESET
T
- Q010 sD09!1
SEL READ DATA
TURN ON ONES RESET ONES RESET” LATCH IS SET BY THE FIRST
READ GATE LATCH IS SET SEPARATED DATA. PULSE FOLLOWING THE
VFO SYNC AREA OF ZEROS (CLOCK PULSES),
040 SD031
0
:Y: DATA GOOD "DATA GOOD" 1S SET BY THE “DATA GAP SENSE"
- LATCH IS SET WHICH OCCURS DURING THE FIRST HALF OF
THE SYNC BYTE (00001110),
$D191
B
] L‘ ——————————— 7 READ CLOCK "READ CLOCK GATE"IS SET BY THE FI{RST
GATE IS SET SEPARATED DATA BIT [N THE SYNC BYTE,
| THIS DROPS “BIT RING RESET" AND ALLOWS
i $p101 PHASE X AND Y GENERATION.
|
|
|
1 START BIT THE BIT RING HAS BEEN HELD RESET TO A5
RING POSITION AND THE FIRST PHASE X STEPS THE
wn | BIT RING INTO POS. 5, ALLOWING REMAINDER
| sp121 OF SYNC BYTE TO BE READ INTO FOR,
|
|
|
STORE DATA THE LAST 3 BIT POSITIONS OF THE SYNC BYTE
! IN FDR AND ARE GATED (NTO THE FDR REGISTER (110). FDR
{  [TFR TO DR REG IS TRANSFERRED TO DR AT AO TIME, IF GAP &
SYNC 1S SD141 YNC 1S CORRECT DR=6 (00000110),
- COMPLETE YES | T .
. |
‘ |
SET ST (4) | ST (4) 1s AT BIT RING POSITION O, THE FDR IS
OFF | SET ON RESET AND ST (4) IS SET ON, THIS
CONTINUES 'AS LONG AS READ GATE IS UP,
QK020 ) RS021
|
L e
ol Y
S ——
NO |
P : l
STORE DATA ﬂﬁ RING IS SYNCED TO THE VFO AND FOR
i IN FDR AND XFER OCCURS EVERY "BIT RING 0" TIME
YES | TFR TO DR REG UNTIL PROGRAM TURNS OFF READ GATE,
| SD14)
DW=DR |
|
QLo10 | ST (4) 1S
~ | SET ON
| RS021
1
- - -
LAST BYT
QROLO
YES
P— YES
READ GATE
TURN OFF
READ GATE
QROL4O No
~ L H
\ / \
\/ —\V SEE PAGES 736 & 737
MICROPROGRAM HARDWARE FOR TRACK BIT CONFIGURATION,
S —
FLOW CHART - Read
1631 (7/67) 2841 Stage 2 FEMDM (7/67) 1631



< 1 @ | e 1 =) ] w
[-4
= o~
FT=128 AND FC=64 RAISES READ GATE BOTH B ™
IN THE 2841 DESERIALIZER AND IN THE 0
SELECTED 2311 MODULE,
Y ¥ glal |E
glS =
READ GATE READ GATE TO 3|
~ ¢TL TO DESERIAL IZER al-
MODULE 2z
HA 001 HA 071 .
=
< m
[-] g
AL VFO IS RESET
~
s $D09!
SEL READ DATA
TURN ON ONES RESET ONES RESET LATCH IS SET BY THE FIRST
LATCH IS SET SEPARATED DATA PULSE FOLLOWING THE
READ GATE
VFO SYNC AREA OF ZEROS (CLOCK PULSES).
QC 040 , $D031
0
..l DATA 600D DATA GOOD IS SET BY THE DATA GAP SENSE
LATCH IS SET WHICH OCCURS DURING THE FIRST HALF OF
solgl THE SYNC BYTE (00001110),
— N
;* READ CLOCK GATE IS SET BY THE FIRST
R c K
Gf\?g I;ogn SEPARATED DATA BIT IN THE SYNC BYTE.
THIS DROPS BIT RING RESET AND ALLOWS
sp101 PHASE X AND Y GENERATION,
:mgT BIT THE BIT RING HAS BEEN HELD RESET TOA 5
W POSITION AND THE FIRST PHASE X STEPS
THE BIT RING INTO POSITION 5.
spi2l
STORE DATA THE LAST 3 BITS OF THE SYNC BYTE ARE
IN FDR AND GATED INTO THE FDR REGISTER (110).. FDR
Egg TO DR IS TRANSFERRED TO DR AT TIME A0. IF
SYNC 1S £ D141 SYNC IS CORRECT DR=6 (00000110),
- COMPLETE YES *
STh IS AT BIT RING POSITION O, THE FDR IS
SET ST (b) SET ON RESET AND ST (4) 1S SET ON. THIS -
OFF CONTINUES AS LONG AS READ GATE IS UP, )
RS 021 =
| ] 2
1 o
- § =
Y = —2
>la— E T =
- STh IS e S
SET OFF 8
_ RS 021 =1
Ow —
TSEL READ DATA Ze 3
NO ‘ ‘ wa g
—_— ! o
—
STORE DATA o =
IN FDR AND 8=
: YES {Eé TO DR S -
SDI41 —_
g 8
DR —» DW < .‘f, 8
¥ N8
QL 010 " § __8
ST is o [=3
m SET ON é § §
w O
RS 021 enN 8
> o
¥ —
S8
NO w o
4 N O
o
o
o
8 8
v Y o« : 8
READ GATE < 8
< ol
w83
TURN OFF 5 8
READ GATE N g
QR 060 —2]
o
o
o
S
~ it
i

FLOW CHART - 2311 Read
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FLOW CHART - Read Address Mark

1633  (7/67)

I @ [ S l = [ w
(f READ ADDRESS MARK
"TURN ON
P~ ADDRESS MARK / FT=1 RAISES THE ADDRESS MARK GATE
IN THE 2841 DESERIAL ZER.
QCO40 ¥ \
TURN ON / FT=128 AND FC=64 RAISES“READ GATE"
READ GATE BOTH IN THE 2841 DESERIALIZER AND
- ok ¥ IN THE SELECTED MODULE. “READ GATE’
BECOMES "ATTENTION RESET" IN 2321,
RAIS ING"READ GATE"ALSO FIRES
° 1600NS SS (*46OONS) WHICH RESETS
r DESERIALIZER,
J’\ SYNC IN VFO. }
READ AM BYTES.) |READ GATE SEARCH AM
CTL TO MODULE GATE 1S UP
HA001
© sp101
\F" VSEL READ DATA l
ONES RESET THE VARIABLE AREA ON ONES IS
FOLLOWED BY 4 BYTES OF ZEROS
F L]
YES —{ SYNC BYTE IN DR s%%sn DURING WHICH “ZEROS COUNT” PULSES
%5036 AREA EMITTED,
pe— J
THE BINARY THE EFFECT OF “ONES RESET" IS
CTR IS TO RESET THE BINARY COUNTER,
DRIVEN THE EFFECT OF “ZEROS COUNT”' IS
$p201 TO DRIVE THE BINARY COUNTER,
NO ' ;
TURN OFF CLOCK GAP READ CLK GATE TH'S SETT'NG OF READ CLK GATE'
AM CONTROL SENSE DETECTS COMES lal? AT 1S ULTIMATELY RESET BY RISE OF
W AM BYTES COUNT 8. “DATA GAP SENSE” COUNTER NOW
QJo10 SD061 *5D066 SD101 STEPPED BY BIT RING &
TO FLAG BYTE [ J
PROCESS ING AM GOOD A SEQUENCE OF LATCHES (AM 1, AM 2,
QJo10 LATCH IS SET AM 3) ARE SET BY THE RISE AND FALL
OF “CLOCK GAP SENSE"
sb211
— DATA GAP CONDITIONS WHICH WILL TURN ON "RESTART LATCH" (SD211)
TURN OFF SENSE DETECTS WHICH IN TURN WILL INITIATE A RESTART AT :
AM CONTROL SYNC BYTE. # o
5006‘*50666 1. "COUNT 14" (NO “DATA GAP SENSE” IN SYNC BYTE)
2, “ONES RESET* WITH “RD CLOCK GATE " OFF (LESS THAN
9 ZEROS IN A ROW) (RESETS BINARY COUNTER ONLY
DOESN’T TURN ON “RESTARTY .
% 3. "DECODE 8-10" AND "“ONES RESET”
(LESS THAN 4 BYTES OF ZEROS IN A ROW)
TURN OFF DATA GOOD N . ) N .
READ GATE L, “AMI" ON,"DATA GAP SENSE", NOT “AM GOOD"
. LATCH IS SET
{MISSING DATA BITS IN AM BYTES)
QJo10 Sb191 5. “AMI","CLOCK AND DATA GAP SENSE” (AREA WHERE NO
l CLOCK OR DATA BITS HAVE BEEN WRITTEN)
READ CLK GATE READ CLK GATE 1S NOW SET BY THE
IS TURNED ON FIRST SEPARATED DATA BIT IN THE
" / AGAIN SYNC BYTE AS IN READ.
Vv sp101
— MiCROPROGRAM J
BIT RING RESET TO A 5 WAS
:gT:,'#gD's INITIATED BY PREVIOUS FALL OF READ
| CLK GATE. THE FIRST PHASE X STEPS
BIT RING.TO POSITION 5, “8"BIT
spi21 IN SYNC BYTE NOT SET INTO FDR.
" STORE DATA IN
FDR AND TFR SAME HERE AND HEREAFTER AS IN
TO DR REG, READ
SDILY .
ST (4) IS
SET ON.
RS02] # 2321 READ HA IS AN ADDRESS MARK OPERATION. BIT
RING SYNC BYTE IS 00001001, DR WILL BE CHECKED
FOR A "1” (QUO10). BY WILL HAVE BEEN SET TO *V*
ON QHO31, READ GATE AND ADDRESS MARK CONTROL
ARE BROUGHT UP ON QHO31 ALSO,
\ /
Vv
HARDWARE
~
% 2321 ONLY
REFER TO PAGES 736 & 737
FOR BETA GAP BIT CONFIGURATION.
—

2841 Stage 2 FEMDM (7/67)
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< 1 =) | %) = | Y
2303 READ B
/FT=128 AND FC=6L4 RAISES"READ GATE' § o
IN THE 2841 DESERIALIZER READ GATE IS o
\RAISED ONLY IN AN ALL ONES AREA, o
wl -~
y Ele| |2
jw
UPDATE READ GATE TO Slu
OR IENTAT ION DESERIAL {ZER &
ol el
wle
QQo10 HBO2 1 < .
[
< m
a [ ]
GAP SPAC ING VFO IS RESET
QQol0 sD 091
SEL READ DATA
SET SELECT NE OF THE 6 CLOCK PHASES IS SELECTED
TURN ON PHASE AND THAT MATCHES FILE DATA, THIS " SELECTED
READ GATE HOLD PHASE PHASE” DRIVES BIT RING AFTER “READ CLOCK"
QCoko He 141 GATE COMES ON.
ZEE&?VEEU”T THIS OCCURS DURING THE BYTE OF ZEROS
BIT RING PRECEED ING THE SYNCH BYTE
HC 161
A 8 BITS LATCH
COMES ON AT BIT RING ZERO, DELTA BIT RING ONE
| TIME OF SYNCH BYTE
| HC161
|
|
|
| READ CLOCK
GATE COMES
| ON
| HC101
|
|
|
SELECTED
| PHASE DRIVES
| BIT RING
SYNC 1S HC161
COMPLETE |
I SET BITS @
| THROUGH 7
SET ST (4) I OF SYNCH
OFFQK320 BYTE INTO DR
: HC091
|
1 |
| SET STh4
_ﬁ I ON
|
I HC 101
NO
'
I STORE DATA fB”' RING IS SYNCED TO SELECTED PHI‘\'SE AND
| IN FDR AND FDR XFER OCCURS EVERY "BIT RING 0" TIME
YES | TFE TO DR \UNTIL MPROGRAM TURNS OFF READ GATE.
| HC 171
|
DW=DR |
QL300 | sT (L) 15
[ SET ON
| RS 021
|
READ GATE
TURN OFF
READ GATE
QQo10
/ \
V \"4 SEE PAGE 738
MICROPROGRAM HARDWARE FOR TRACK BIT CONFIGURATION.
FLOW CHART - 2303 Read
(7/67) 2841 Stage 2 FEMDM (7/67) 1634



< 1 ) | (=] 1 (=) | w
o
=
X
2303 READ ADDRESS MARK ™
g1 S
E —
e
al (&
o
=l a
] ol w
~ < <o
O] af 2
=| &3
= 3
-
.| en| w
2l% m
o
TURN ON I hosnd
READ GATE { FT=128 AND FC=64 RAISES READ GATE
\ IN THE 2841 SERDES
QCOL4O
P—J '
\
TURN ON
ADDRESS J FC=8 RAISES ADDRESS MARK GATE IN THE
MARK \ 2841 SERDES
QCoLo
0
/
VFO RESET L INE|
CAUSES BIT
RING TO RESET
$D091
\
] & SET * SEARCH
Y b AM” LATCH
wl<C
o
;\/——/ w3 HCO8t
MICROPROGRAM SN2
o w
N
“AM BIT 'AM BIT MISSING” COMES UP WITH EACH
s MISS ING “ RES BIT NOT WRITTEN AT 2/3 FREQ. BIT
BIT RING RING AND DELTA BIT RING ARE RESET
EXCEPT FOR DELTA RING ONE WHICH IS
HC161 TURNED ON
\
“AM BIT AM BIT DETECT LATCH 1. AM BIT DE-
PRESENT “ TECT LATCH 2. AND AM BIT DETECT
DRV BIT RING LATCH 3 PROVIDE AN “AM BIT PRESENT”
[ | PULSE FOR EACH READ DATA BIT AT 2/3
HC161 FREQUENCY
y
"8 BITS” 8 “AM BIT PRESENT” PULSES IN A ROW
LATCH COMES (WITH NO INTERVENING "AM BIT MISSING"
ON PULSES) DRIVES BIT RING TO BIT RING
@ WHICH TURNS ON 8 BITS LATCH
HC161
=+
“AM GOOD” ™ »
LATCH COMES jTHns OCCURS AFTER 15 “AM BIT PRESENT
ON \PULSES AT BIT RING 7 TIME
HCO81
y
r——d
SET ACA “AM BIT /THIS OCCURS DURING THE FIRST FEW
MISSING “ DRV BITS OF THE BYTE OF ONES FOLLOWING
IN 2303 B:T rl('i‘ﬁ(; EOR THE ADDRESS MARK, DURING THIS TIME
3 0R 4 BITS THE PHASE SELECTION CIRCUITS SET UP
THE PROPER CLOCK PHASE FOR SUBSE-
HC 161 QUENT SELECTION
)
SET “SELECT
PHASE ” AND ,,
;»Tmé.?TPEul\sE’ {0NE OF THE 6 CLOCK PHASES IS
N ED THA HES F ATA
3 TinE \SELECT!—.D. T MATCHES FILE DAT
HCO81
ZEROS COUNT
= DRIVES BIT {THIS OCCURS DURING THE BYTE OF
RING \ZEROS PRECEEDING THE SYNCH BYTE
HC161
SAME AS
2303 READ
~ \—_\f_/
HARDWARE
gl

FLOW CHART - 2303 Read Address Mark
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FLOW CHART - Channel Data Transfer - Read

1636 (7/67)

< 1 | o L o 1 w
[-]
3| |=
' 31 o
on
S ~ ©
- o
2
- 13 £
« |~ T
- 3=
2 -3
rl Pl
z v
z
ol
[-]
e / READ LATCH IS TURNED ON AND
TURNED OFF BY THE MiCROPROGRAM
VIA 32—=1G — % k
- ,L__ READ LATCH
IS SET
GBI31
© Voo
DESTINATION OW PLACES BYTE ON
BUS IN,
DR —am DW 1 A SOURCE DR ENABLES SET OF LATCH 1.
l |
LATCH 1
L IS SET
A
- GBlfl
SVC REQUEST
LATCH IS SET
GBIL
” }
LATCH 2
IS SET
GB131
H YES
SVC ouT
FSVC IN MAY RISE ONLY IF
SVC OUT (S DOWN.
NO .
4 SVC IN LATCH [ SIGNIFIES TO CHANNEL THAT BYTE
- Is sev IS READY ON BUS IN
GBI4I \
/ SORSP IS PICKED BY SVC REQUEST
SORSP AND HELD BY SV IN. SORSP MEANS
GA 043 - SVC OUT RESPONSE
L NO GBI151
svc T\
YES / SVC OUT IS RAISED BY CHANNEL
WHEN IT HAS ACCEPTED BYTE
YES \ ON BUS IN
PN O SVC IN RESET
GBI51
YES
TURN OFF
READ LATCH
— VIA 1G=0 vES
NO
~

2841 Stage 2 FEMDM (7/67)
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(L9/0

(L9/L) WANAJ Z 93¢s 1982

1691

FLOW CHART - Microprogram Logic

L 2 1 1 6
CHAINED WRITE
RESELECTION Qp-m-
QC -
INDEX
PROCESS I NG
Q - -
COMMAND INITIAL STATUS LOAD FLAG BYTE READ/ END
DECODE PRESENTATION COUNTS PROCESS | NG CLOCKING PROCEDURE
Q--= QF==- QK== QJ-== QL--- ===
[
BURST BYTE GAP
SEARCH + EXIT SPACING/
QM==~ DEC IS 10NS WRITING
QR--- QQ---
INITIAL RES | DENT CONTROL
SELECTION DIAGNOSTICS COMMANDS
QB==- QX0-- QG==-
NON=RES | DENT
D1AGNOSTICS SCAN
Qx2-- ——-
Qx3-- QN
SENSE
RESET QF ===
QB000 INDEX
AND
REFERENCE
PAGES
QA"‘ . QX] -

FLOW CHART CONDENSED

M1CROPROGRAM LOGIC

DATE

TYPE 2841R

1691




2691

(z9/01)

2 | 3
1 ) ] 3 T 6 ] 7
Q5070 Qs061 S040
_39000 Q Q5030 (A8E) QFOh1 QFO40 QF030 QFolo QF000
MCH ANE cu NOT (ake)| POST CU (APE)]  ADDRESS (ANE)]  RAISE ENDING
f@————]  END RESET ‘ ADE) | SEND BLANK | (apg) | PREPARE TO ANE 4 SENSE PLACE
BUSY op T [®T] ReceNeraTED ST:TUS D f;‘;g”fw 2] CeNse BiTes PRESENT FILE ) BYTES MV Resenves
TO CHNL STATUS 0’S IN REG RELEASE IN SW
SW REG
RESERVE CHNL A 1XXXOXXX T cy 0
K [T CHNL B OXXX XXX
cu (ALE) RELEASE OXXXO0XXX Q€061
INITIATED ALE 1
SELECTION QB020 RESET
28020 DETERMINE DR
l(ATE) D:Rgisz IF TEST 1/0 | XXOXXXOX
COMMAND
Q8030 REMOVE P/C | XOXXXOXX (ALE) (AEE) (AEE)
DETERM INE IN SW ASE (AHE)
DEVICE WITH '(1307()) QB020 Q5020 5020 £060
OUTSTAND ING BUSY
ATTENTION (ALE) DETERMINE STATUS INTO SORSP END (ACF)]  BRANCH
Q8060 g FILE STATUS oy SVC RESP PROCEDURE —  own 0P
Q5091 l(ATE) : AND POST 667
RESET SHIFT
DESELECTION g8oko P/C INTO T(AHE) (AAE)
OF ALL DR AAE (ASE) (ARE) (AEE)
DEVICES SELECT QBO6O
DEVICE (AHE QE050
INTERFACE (FGE) HE) DET IF DE
(AQE) QBO52 QBO60 P/Ixs SCOR COMMAND
' QB0 10 (AQE) DETERMINE CK CHANGE IS IN OP
WAIT FOR IF DEVICE DE SC REG
CHNL A/B QB050 TYPE QB060 QG160 QD100
SEL ouT SEL U [cHECK DEVICE R (FaE) BUSY STATUS )
RAISE OP IN OR PC v
s ADOR IN & DEVICE|  STATUS 48052 POSTED PLACE % omnn (AsE)
DETERMINE (ARE) RESET SIP DE PLACED SUP INSW REJECT
(AJE) IF CH A/B & ATTENTION IN SW QE030
ET DEVICE | XXXOXXXO
Q8060 6 0 | |
gBokO (AJE) , END " SEEK IN PROGRESS CONTROL
SET DE CHNL A XXTXXXXX CHNL A XXXIXXXX | (AAE) (AKE) OPERATION
DETERMINE Q8051 SC POSITION (ARE) CHNL B XXXXXX1X CHNL B XXXXXXX!
DEVICE AND DETERMINE IN DR
TYPE IS PROPER | gBo6O
DEVICE IS (ANE)
(AGE) SELECTED CHNL A X 1XXXXXX g PLACE DE | CHN A XXIXXXXX
Q CHNL B XXXXXIXX IN SW CHN B XXXXXX1X QG131 Qlio QE020
Q8050 (FBE) RESET
SEEK COMMAND READ LAT
DETERMINE QBO52 DECODE REJECT A
CHNL A OR B CHECK FOR f ERROR
DEVICE SEL DE SC (FGE) g \5>
TYPE (Fo) I ~ QG000,030,040, ) (ANE)
, Q805 | Q8052 QB060 22?’?38'
RECHECK CHECKS FOR (FGE) ' 3 g_EOlO
(AJE) ] oEVICE FOR | (FBE) ) pevice Enp [ (FGE) | POST DEVICE 130 RESERVE 10110100 253,&2,‘15’:5#‘““
OUTSTAND ING AND RESERVE 1 STATUS RELEASE 10010100 VALID. SINCE STATUS
ATTN CHNL A/B FILE MASK PRESENTED
: COMMAND PRECEDED
LEGEND: (AQE)
1. BLOCKS REPRESENT CLD PAGES Q8070 Q807! QD010 QD030 QD040 (APE)
2. (XXX) IS EXIT SYMBOL ON PAGE CHECK LOAD
3. uPROGRAM FUNCTION DESCRIBED IN BOXES. pevice  LREELL  commano  |BEL] commano | (ARE) COMMAND (ADE) com IN QD100
—] DECODE VALIDITY j—————e—gml  BY REG —
SUBLOOPS : OPERABLE IN OF REG CHECK FOR DECODE
(@ MAIN LOOP RESERVE/RELEASE COMMAND I ]ﬂ SS'C‘:,‘Q';"
TYP. RESERVE/ (AKE)
(@ RELEASE/RESERVE COMMAND REJECTED WHEN PRECEDED BY FILE MASK COMMAND RELEASE (ALE)
() SEEK INSTRUCTIONS TO DEVICE
(® TERMINATION OF SEEK OPERATION SCHEMATIC FLOW DIAGRAM FOR
(® CHNL A/B ADDRESSES DEVICE RESERVED TO CHNL B/A DUAL CHANNEL MICROPROGRAM
() RESERVE ON OTHER CHNL REMOVED DATE
@ PACK CHANGE et | 28418
| IBM 1692
FLOW CHART - Dual Channel Microprogram




T0LT

(L9/L)

(29/2) WAWF L 7 o8®IS 1982

T0LT

2 1 3 | b 1 5 T 7
TIME SCALE OR CYCLE
NO. SIGNAL NAME SP | LOGIC LEVEL 500 NANOSEC MACHINE CYCLES (125 NANOSEC PER PHASE A, B, C, D) A
B
) c
1 MACHINE CYCLES f, +3,0 D
SELECTIVE "
2 RESET ﬁi:ﬁmL u‘“((ll I I I T I I T I I I T I T I VT I T T I T T I I T I I T I T IITA OCCURS AT RANDOM T|IME
clLk o
3 | RESET 1 pok KGO0l |[+3,0 *
CIEL
L | W REG RESET DO4 KGO0l |0,+3 P [ r—
c1Dé — — B
5 | REG RESET 1 D07 KGO0l [+3,0 —
cipé . fr—
6 | REG RESET 2 BO8 KGOO1 }+3,0
clip4 ‘
7 | RESET 2 D07 KGOO1 |+3,0 -
c1B5 L_—_é
8 INHIBIT 1 D12 sP101 [+3,0 j
Cc1BS
9 INHIBIT 2 Blo spiol [+3,0 ‘
cIF3 * ¢
10 INHIBIT 3 BO7 SPI01 |+3,0
]
——
12
13
14 D
15
16
17
18
3
19
20
NORMAL & CE MODE (N TIMING CHART
RESET
CE MODE ONLY [ ] DATE 1
RANDOM TIMNE ZZZZZ77777773 TYPE 2841R ZJ
1
IBM 1701

TIMING CHART - Reset




20LT

(L9/1)

(L9/2) WAWTJ g 28¥IS 1¥83

30LT

TIMING CHART - Start - Stop Timing

| 2 | 3 b | 5 6 1 7
TIME SCALE OR CYCLE
NO. SIGNAL NAME sp tocic|Lever] a 500 NANOSEC PER MACHINE CYCLE (125 NANOSEC PER PULSE A, B, C, D) A
A
] MACHINE CYCLES g +3,0
2
ADDRESS REGISTER 5 14 515 515 516 517 L'J
3 | (SAMPLE ADDRESS SHOWN) T EEEE— O
SALS  QUTPUT 515 516
L | (ADDRESSED LOCATION) * o
515 516 8
5 ALU OPERATION
L
6 /(Aooaass STOP ONLY )
TIMED STOP -
7 | (STOP KEY, ERROR, ETC) SP101
¢1B5 r
8 INHIBIT 1 @ D12 sPiol }+3,0 —_
ciBs \h
9 INHIBIT 2 @ | B0 |sPio1 |+3,0 ﬁ
CIF3 ¢
10 INHIBIT 3 @ | Bo7  |spio1 [+43,0
TIMED START (START
il KEY, NORMAL RESET) sPi01 -
———
12 2841 1S FUNCTIONALLY STOPPED. N
W & X REGISTER SHOW NEXT ADDRESS (515).
3 PREVIOUS OPERATION AT ADDRESS 514 HAS BEEN FULLY COMPLETED,
SALS RETAIN INFROMATION FROM 514.
N\\_CA, CB, CD LATCHES ARE RESET. J/
14 D
. _— ~
s -4:{ 2841 IS FUNCTIONALLY STARTED. )
AN —
16
—
17
18
3
19
20
NOTES : TIMING CHART
START - STOP TIMING
(D BLOCK SALS RESET & SET, TURN ON MACHINE STOP INDICATOR. DATE .
(@ BLOCK CA, CB, CD LATCH SET; BLOCK W & X REGISTER SET. TYPE 2851R 7
() BLOCK ALU OUTRUT, ‘2’
IBM 1702




€0LT

(L9/0)

(19/1) WAWAL Z o318 1982

80LT

A B ¢ D A B c D A 8 c D A B c ) A B c D
SCAN SCAN
W/X REG P
CONTROL CONTROL]
CONTROL / e |(scan) / / GP + 1| SCAN / /_‘
/r /Y
SAL CONTENTS &
/ CONTROL / UNKNOWN  SCAN / CONTROL / UNKNOWN  SCAN
=
j UNKNOWN UNKNOWN
OPERATION —4——-—t = =———————= 1\ CONTROL = GP[= GP + 0 + 1 CONTROL = GP = GP + 0 + |
x = Aj(CL=6) X = A (CL=6)
ALU OUTPUT ——e e e e e ———— — — GP + ) —— ] ? TR N, _1 GP + 2 b - — - ——— ?
- {
GP REG (NORMALLY, GP WILL BE RESET AT START OF SCAN OP) —f-——tep-r = = = —— L gp—d -1 Prlf——d— —— e ] P42l —|— e |— ——| = -
{
RECYCLE LATCH (TRANSFER START ADDRESS SWITCH TO X REG) &
€D LATCHES
TROS SCAN
700
GP =GP + 0+ 1
X =A
XXXXX
TYPICAL SCAN CONTROL WORD
TIMING CHART
T.R.0.S. SCAN
DATE 1
e | 8uin_|!
3
IBM 1703

TIMING CHART - T.R.O.S. Secan



¥0LT

(29/L)

(19/1) WAWAJ Z 28¥18 1982

P0LT

TIMING CHART - Storage Control - ALU

| 2 ] 3 b | 5 ] 7
TIME SCALE OR CYCLE
NO., SIGNAL NAME sp |LocIc|LEVEL A
500 NANOSEC MACHINE CYCLES (125 NANOSEC PER PHASE A,B,C,D)
A
1 MACHINE CYCLES g +3-0
N ouTS DEOO!
2 LS ouT
DEO1! :
—
3 | ca & cB pecooes BA0OT
DBOO1
4 | A Bus Gooo BAOO] — —
B2H5 B
5 SET A & B REG. mg, RAO1 1| +3-0 | [ I
DO
RAOO1
6 A & B REG RBOOI — ——
pC001
7 ¢C, CV, CD DECODE pVOoO1 -
pDOO!
8 SUM BIT & CARRY BIT ALXXX # # #
B2Gk — —
9 SET ALU OUTPUT pols AL1AT| 4320
BIL7 C
10 SET SOURCE REG po2 | KCo21| +3-0 [ L] ]
1
12
13
14 D
15
16
17
18
(3
19
20
TIMING CHART
STORAGE CONTROL ALU
DATE 1
TYPE 28L1R g
4
IBM 1704
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(L9/1)

(29/1) WAWAJ Z 98818 1983

TILT

TIMING CHART-2311 Seek

L [ 3 | b I 5 | 7
TIME SCALE OR CYCLE
NO. SIGNAL NAME sp |Logic |LEVEL OVERALL TIME SCALE 1S FUNCTION OF MICROPROGRAM AND FILE DELAYS A
UR REG SET AT ANY D TINE
1| mop serect HAO3 EE———— S S (S
RISE DEPENDS ON 2311 STATUS
2 2311 OPERABLE HAO91 3 — — _ — — L
3
CYCLES
L TRANSFER HEAD RESET h
5 TRANSFER CYLINDER % 8
ADDRESS
6 SET SIGN BIT AND 5 CYCLES
HEAD ADDRESS
. TRANSFER CYLINDER 5 CYCLES
DIFFERENCE ADDRESS -
9 CYCLES
8 TRANSFER SEEK START
9 ___________________,__._,_‘
C
10
A
5
n MACHINE CYCLES Coo
o
12 CN 5 LATCHED
13 FT REG
14 FC REG D
15
16
—
17
18
E
19
20
TIMING CHART
2311 SEEK
DATE 1
TYPE 2841R {
1
IBM 1711
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(29/L)

(L9/2) WANWZ L Z 08818 T$82

SILI

TIMING CHART - 2321 Seek

[ 2 T 3 I & 1 5 1 6 1 7
TIME SCALE OR CYCLE
NO. SIGNAL NAME sp |uosic| cLp OVERALL TIME SCALE IS FUNCTION OF MICROPROGRAM AND FILE DELAYS A
PAGE
“UR REG SET AT ANY D TIME
1| moo sevect ieo71|gsos0| | EE— f——— SE— S (S
RISE DEPENDS ON 2321 STATUS
2 | 2321 operaBLE HBO91|QBO70 £ =& &« &«
pr—
3
4 TRANSFER HEAD ADDR :?/242 HB062[QG130 ]
& SET ] B
T
TRANSFER HEAD POS A3N7
5 ADDRESS & SET bos | HBOS1]ag130 | I_
TRANSFER F!NGER A3N7 e APPROX 6ps ol
6 ADDR. & SET pol |HBO51]Q6130 [ oEPENDING ON | I—'
I
TRANSFER SUBCELL A3N7 WHICH ADDR IS | | 3us
7 | AboR. & SET po2 |HBOSTQG130 | sEING ser | ‘(——>I I_ -
| ! |
8 TRANSFER CELL A3N7 | 4Bos2 ]
ADDR & SET D13 521qa130 | | I | ,
| |
TRANSFER SEEK A3A2 | I
HBOG1 |
? START 810 QG130 | | | | — ¢
10 | ! ! | | [
I | | | |
| | [
1 , | ' |
| I |
12 | I | | I
T I 1 !
13 FT REG HBOO1| QG130 —I —— ] [ ] [ ] [ ]
14 FC REG HBO11|QG130 TS N Y T S — ()]
15
16 '_I
17
18
E
19
20
TIMING CHART
2321 SEEK
DATE 1
TYPE 28L1R Z
2
IBM 1712




12L1

(19/0)

(L9/1) WAWA I 2 °8e1S 1982

12LT

| 2 ] 3 ] b | 5 I 6 T 7
TIME SCALE OR CYCLE
NO. SIGNAL NAME P |LOGIC| LEVEL [ 150 nanosEc N | | ¢ BYTE TIME - 6.4 USEC > I
% ), )43 uSEC % 18.288 LSEC
A
| g et 05 bz o, N NI LU U U Ui UUUn i T U U LU UULUUUU UL iU Ui Ui U U U I UL
* 875 Ke bos~ [s0181/ 0, +3
2 | WRITE GATE @ (R —
c28L 1600 NS
3 | seriALIzer ReseT ss | pos [PO9! = -
N
c286 ‘
L | WRITE CLOCK GATE pok [s009! M #
2Ch
s (e a0 P QA MMM AN AN AnNANAnnf,NNNNANNANMANAAn
8
S\
6 A BIT RING so131 [ s 161710lllZT374L5L6L7¢0L112[31'41516l7I0l!12I3((hl516T7T>7\T213Lﬂ’_57617l0lllz
—_—) \
7 ) BIT RING sD131 sl éel7Jofv ]2 (3]s jfej]z]Jojrfz21]3 fsls Je]z 01112V§H5[6L7 o[ 723 &ss[ef7]oft
8366 _.‘
8 | FDR RESET SD111 _ r - r r
BO7 r
9 | seT FOR gg‘;’f Sp111 P F r k : P
10 | SET sT (&) :(‘)*7'3 Rso21 h h F L c
1" SE';";A‘(;A%EP‘(J)ET%;A B3G7 sp151 () x) 1 1 1 ‘I 0 1 ‘ 0
FDR BY BIT RING DO4 o 0 0o o o o o ofv v v T 11 o o o o [
12 | eHase x 237 sp181 | M -LJ-{ SAME AS WRITE TRIGGER
B3EL £ STAYS ON FOR REMAINDER —
13 | ALLOW PHASE Y poz [sp12! (1 OF WRITE
C287
1h | PHASE Y sot [S0181 L U UL, 180° our erom pase x
15 0
c2c6 c ¢ ¢ € € € € ¢ JcocopcecopcobCcbCcDCDCDODC DED CDyi pCDCOCDCD[C C € C COCDCDC fcobc
16 | DBL FREQ WRITE DATA Blo |s0181] 43, 0 "] |“||_] [_'] |_'| |_‘||'”'_‘||_'||']| ']l ‘|| '|| '||'1 ||‘|||||||[|ﬂ a||]['||'| |‘”||‘]|||’|
LOGIC BLOCK AT 5H GATES “CLOCK BITS" |LOGIC BLOCK AT 5G GATES “SERIAL
17 TO LOGIC BLOCK AT 6G (SD271) gggg’(TAgAg‘é ,(»Slggr;l;uszur, To LoGIC -
8 LOGIC BLOCK AT 6G MIXES “CLOCK" &
1 “DATA" (SD271)
19
E
20
TIMING CHART
NOTES: WRITE
@ TURNED ON VIA MICROPROGRAM (QE080) DATE )
% 2321 REFERENCE P FEIATY ;
1
IBM 1721
TIMING CHART - Write -




ggLT

(29/0)

(29/1) WAWIJI 2 °3¥1S 1983

GTLI

2/3 FREQUENCY OSC.

L 2 3 | b | 5 | 6 1 7
NO SIGNAL NAME LOGIC PAGE TEST POINT LVL LEAD BYTES OF ONES - 65 BYTES I START AM IEND AHI BYTE OF ONES L BYTE OF ZEROS J SYNC BYTE = 9 OR 14

{
e ¥

WRITE GATE -—-r
VFO RESET __I L { = 46 { e
{ L { ¢ { ¢
WRITE CLOCK GATE l AR RIRJ y y—
-t {1 L I ¢
DELTA BIT RING l | 2051 ,'sslhlslsI7lo<’27IOIIIZI3I'+L:;E[3T~I5I617T0Il12blhlsjél71o
(&

BIT RING

°a~

-t &
111 LﬂLmTJhislsh Iogcel7 Tof 1fofs ug Jafs Ju]sfe]zfofJifafsfu]s]e]s

BIT RINGS RESET

¥ LA J

BIT RING DRIVE

C { G ol
LR LI ] A2R ]

WRITE PHASE DATA

N/ A,
nn,Lruiruennnn,,

WRITE AM

{ (L

Al (
o ,
? AR )

RESET FDR

UP FOR EACH BYTE

4§ L ~ 11

SET FDR

2303 DATA TRANSFERRED
(SET ST 4)

1 up FOR EACH BYTE

L, n

TIMING CHART - 2302 Attachment S/D Write

SET AND RESET EACH BYTE I ( H MICROPROGRAM CONTROL
H {
1

6
e

TIMING DIAGRAM

2303 ATTACHMENT S/p WRITE

DATE

TYPE

IBM 1722




g2LT

(29/2)

(29/L) WAWIJ g 9818 1982

€3LT

TIMING CHART -

Write Address Mark

2 | 3 | h | 5 | 6 | 7
TIME SCALE OR CYCLE
NO., SIGNAL NAME sp |LoGic| LEVEL 400 NANSEC —>| |<— |l4———— BYTE TIME-6.4 usEC —-b‘
#1143 pSEC % 18.288 uSEC
1 | 2.5 Mc WRITE oSC C2E3
* 875 KC goz_[5018!
2 | WRITE GATE @ 0, +3
mam
3
c286
L | WRITE CLOCK GATE pok  |spo9l
c2ck
5 | WRITE TRIGGER BIO |SD181 memmm B
6
4 BIT RING soi3! [3TeTsTeT70ol T T2T3To s el 7ol T i T2T3TsTsTel7To]T tT2 3 TsfTsT 6] 7Jo T 1 f2]31u4] s] e[z Jofr |
7| BIT RING sD131 2 [ 3] 65 J6J7 ol ] z2]3J06 115 6] 710 1J]z213]15]s5]6J]7 o] 1] 213]615J6f7loJ 1] 2]3us]s5]e]z]]ol]n
—
B3G6
8 FDR RESET B07 |spiil r r | ] r
B3G6
9 | seT For D09 |spill - -
BIH3 o
10 | SET sT (b) BO7 [Rs021 h h |— j— j—
N SERIAL OUTPUT DATA B3G7
(ngTglgA;lEzct))UT OF FDR | pok |[SD151 2EROS ONES ONES ONES o o o o[ 1 1 1 o o o
12 -
13 | ADDRESS MARK @ “—
B3C5
14 WRITE AM LATCH BOS sD151 — —
D
B3A6
15 INHIBIT CLOCK WR DATA| o8 [sD151 — |
c2c6 ¢c_c¢ ¢ ¢ ¢ ¢ lepcpepcopcpCcpCcOCPl D O © D _DCDEDCPL D D D cpcocole ¢ _c ¢ _copeopcpc lc ¢
16 | oeL FREQ wRITE DATA |10 [spigif+3. o [ U U U U U U U U U uuuuuuu ' U
. LT S ST TR | S W kg, T > > -
S CLOCK B G SE 0 DATA, WHEN NT,
7 g?.(T)EK le gc l ¢ LOGIC BLOCK AT 66 FIRST ADDRESS MARK SECOND ADDRESS MARK
INHIBIT CLOCK WRITE DATA
18 LOGIC BLOCK AT 6G MIXES CLOCK & BLOCKS CLOCK BITS AT LOGIC BLOCK
DATA BITS RESULTING IN 2F 5H DURING BIT RING 0,1,2,3,4
19 E
20
NOTES: TIMING CHART
WRITE AM
@ TURNED ON VIA MICROPROGRAM - WRITE GATE ON QE08G, AM ON QPO8C DATE )
* 2321 REFERENCE TYPE 2851R Z
3
IBM 1723



QS3qLT

(29/1)

(49/1) WAWAJI g 98818 TH82

S2LT

TIMING CHART - Channel Data Trnasfer - Write

{ 2 ] ) ] 5 | ] 7
TIME SCALE OR CYCLE
NO. SIGNAL NAME sp LOGIC LEVEL 500 NANOSEC MACHINE CYCLES (125 NANOSEC PER PHASE A,B,C,D) A
A
1 MACHINE CYCLES g
2
C3F3
3 WRITE LATCH DOk GB131 0. 43 S———
4 A SOURCE = IH GBI31 agms ;
8
5
6 TRANSFER 1 ggg"’ GBI31 —
7 SVC REQUEST 33005 | ggiu Sem—— ———— -
c S ————
8 TRANSFER 2 A GBI31 p—
9 SVC IN 2323 gBIL] S———— f— E——— f—— H
C
10 sve ouT fﬁ‘;s 6B 1 *N— ‘_
n SERVICE REQUEST ?o;"’ GB151 +3, 0 A o— gy e——
—
12 SVC/IN RESET | GBI51 F |
13
11 D
15
16
_
17
18
€
19
20
TIMING CHART
CHANNEL DATA TRANSFER - WRITE
DATE 1
TYPE 2841R Z
5
IBM 1725




T€LT

(L9/2)

(29/1) WAWAL z 98e18 1983

TELT

2 T 3 T & 1 5 ] 6 ] 7
TIME SCALE OR CYCLE
NO. SIGNAL NAME P ]LOGIC LEVEL LEADING BYTES OF ZEROS BYTE OF ONES SYNC BYTE (00001110) FIRST DATA BYTE
SEE NOTE | le—— 6.4u5 (*18.288,5) i
€207 € ¢ ¢ ¢ ¢ € € ¢ € ¢ ¢ ¢ lcpcopcopcpcobpcpcpcolc t ¢ cobpcobecopcec It © € ¢ ¢© ¢ T C_C
1 RAW DATA 009 |spo8if «+ aﬂ ML n |'|”r| g Ennhnnh e . MJJLn ”?
L ' I [l I | L
B3 Jk + | | | | | |
2 READ GATE plo |spi7i _m
c2Bk 800 NS
3 VFO RESET ook |sposl| - 22 *2 286y
C2E6
4 VFO SYNC Bo2 |spogl| - L
C2E6
5 VFO GATE 807 |spogi| + | ez —W
C2M6 GAP 1= 2,hus OF MISSING DATA BLJS — | 1
6 DATA GAP SENSE JI1 |spo6l| + * 6 _ | _
% C20411 —fom SENSE 6.8us I |
) <207 | |
7 BIT RING SYNC LATCH | BO7 |spigi| + —
8 | sep oara 524 [spoe1 WSEWITH .. 3 g m @ @ @B 6 N n m
% C20b012 —jod'2 ) APPROX 250NS \ F
286 =
9 DATA GooD Bto |spio1| +
] |
c286 h
10 READ CLK GATE po7 |soto1] + l l
$D131 N I ' ' 3
" A BIT RING $D132 [T 5 T—F—TresT 7o [pos] 5 T ev[ woT ReAb[cik [eaTd—] 6 [ F—F—F—F—F—F—F—F—F 1 1l6T7.rorﬂz]3]u151617Lo rlz I}
|
SDI131 v 3
12 BIT RING $D132 |—t———1IRes | TO[NOT|HING] BY [NOT JREADJCLKTeATE][ -] T T T T T T T T T T [ 5 LT;J pJ ol v T2]3]s]sJéJ7JoTvTz]
N\ 4
c287 I | | |
13 PHASE X B13 |spig1] + IIIIIIIIIIIIIFII
Il
4 B3EL L \ .
] ALLOW PHASE Y 502 | sp121 - H‘_
287 h 1
15 PHASE Y ol { sD181] + lJl.llllll-....
B366 R
16 RESET FDR Bo8 | sp111]| - L J- 1.
B3G6 | ] '- ;
17 SET FDR B0g | SD111| + 1 l L1 h
B3G6 | N 1 |
18 GATE FDR TO DR 807 | so111] + Ll ! —
I 1
B3C7 L
19 SET STAT 4 802 | 50131 + L N ]
B3G7 —
20 FDR BIT 5 009 |spruy - —
|
B3G7
21 FDR BIT 6 D09 | SD142} - L
TIMING CHART
NOTES:
% 2321 ONLY 1. SEE PAGES 736 &£737 EAD
FOR GAP BIT CONFIGURATION DATE
TYPE 28L1R
2. PHASE Y PULSES MAY OCCUR
BEFORE ALLOW PHASE Y, BUT
THESE ARE NOT FUNCTIONAL IBM 1731

TIMING CHART - Read




€ELT

(19/2)

[ 2 T 3 ] 5 I 5 | 6 1 7

SHEET 1 OF 3
N SIGNAL NAME SCOPE POINT LOGIC PAGE S VARIABLE AREA-BYTES OF ONES > b4 BYTES OF ZERO )
e R I I T R - B e I T L - T [ R . '
:| [ . . ' A ot [ U I by ( [
€D CO e DEb €D e oed Cife € B~ ' Bep€eCirer €€
1 RAW DATA C2E5B02 spoll " ] L \
fo el 800 NS (2,286 05 A) 1 oo it -
- mmeoa‘vau\o,mrs..l léoouslh..- -t-——~—6hus(1828805*7——-—->- —
2 VFO RESET SS c2B4DOL $D091 1200 Nev 8 I ’ | 'f
Ao I \ ’ ) !
L
3 VFO SYNC C2E6B02 $p091 +
| S RSN : :] . =
4 VFO GATE C2E6B07 $Dogl : _
051 [ THLS CHART. SHbWS . VFO BE (NG STARTED, 4
5 SEP CLOCK GATE ,.£§§‘2‘§83 923026 L W) TH-A DATA BIT-RESULT=VFO 180° oUY L .
C2K4BOS $DO51 n R ‘ F
CLOCK GATE. UPON DATA BIT), VFO WL I R . l | ' | | I I ' I I |
6| sepoam cate *C242805 #5056 [ BY RE<SYNCED IN 2ND_BYTE OF ZEROS.' = e
X , : I SHEET |2
csz]z 5906] 3 E e T S S S e car @+ @t v ocae e cmae . »
[ 'PULSE WIDTH APPROX. 250 N§ —p- X R REE be CONT I NUES
1| sroares o N B B S B e L
c2M6J11 SDO6 1 el ““3°“‘“”‘”‘“““'“‘:t‘tf:tf::::f't::tt:::t:'tt':tf::::::‘:;:; S '
8 DATA GAP SENSE #€2J4J11 *SD066 SIS J% 6:8 US : * ; = . e
.......................... L ‘. . . . . .
IS ...... PO C T |
c2M6413 SDO61 uﬂ:z 8 US OF Miss NG cLock BiTs! | 1o . !
) CLOCK GAP SENSE we2 a3 +SD066 [sensE 8.0bs MISSING DATA BEING SENSED AS CLOCK GAP BECAUSEI FO.15180° 0uT OF -PHASE | ;
C2M6D02 $D031 r . — !
10 ONES RESET #C2J4D02 *sp036 | | .ol . G }
C2M6D02 $0031 [Tl CoLnl
1 ZEROS COUNT %*C2 4402 *$D036 f
..... . U : .
o v T
12| BINARY COUNTER so200 | poto- Ll i R L RN EEE l 0 L'I [ 2 ] 3| 4 | 51 6/ 718 srerrep By BIT RiNG 4 _FROM NoW ON
........ [ A : ) 1
13 READ CLOCK GATE €2B6D07 sD101 | e r I .
o] e s | e | oo bt oy,
IR IR N . 4
15 ALLOW PHASE Y B3E4DO2 spi2l | e e B ! .
ST AR : "
16 PHASE Y 287804 sp181 e f'Lf'LrU
$D131
17 BIT RING sp132 RESEF BY NOT- READ [sfel7]o
PRSI . b . [ N .
H . H |
sD131 ! T T
18 DELTA BIT RING D132 ~ RESET BY NAT-READ TLOCK GATE" " - ¢ | - - NG oo o cov ot oo - s L 1 aéja 7t A9
S SR B E R Rt ST R AR RS S R R o
b e e e A e s v e e e boee e boee e e T Y
..... . . P . P S Y R
4 - DURPRNPUIEE NSRRI Y SESS NI QU SR SO S P S - . = - -

% 2321 ONLY

TIMING CHART ~

READ ADDRESS MARK

DATE

(£9/1) WAWAL Z 28¥38 182

€8LT

TIMING CHART - Read Address Mark (Page 1 of 3)

TYPE 28418

733

WWwN —




€ELT

(L9/1)

(L9/L) WAWZ I 7 °8®I8 1983

g€8LT

C 2 T 3 L C L > 1 ¢ L !

SHEET 2 OF 3
NO S1GNAL NAME SCOPE POINT LOGIC PAGE 2 L BYTES OF ZEROS BYTE OF ONES AM BYTE #1
F . S REEREE _ , T ST
b. . . . . . . - . . . “
2 AM 1 B3H6BOL sp211 L e i . l }
|
3 AM 2 B3H6B07 sp211 [ | I
. Al
- . [}
4 AM 3 B3H6B12 sp211 i :
! | SHEET 3
5 AM GOOD B3H3D11 sp211 [ B | CONTINUES
O | FROM HERE
6 DATA GOOD C286B10 sD19} [ L R :
e 5067 [ e e S .
7 SEPARATED DATA #C2J4J12 #5D066 i L i Puse wioth Ao, 250 ws>| | | ] ] | | '] | O I I O
: o . T . . !
C2M6411 SD061 F t=GAPl= 2 4 ys OF MISSING DATA BITS T e - ~ !
8 DATA GAP SENSE #C2J4J11 S D066 JSENSE} 6.18.\15. L T S R SRR L cc N JI
. . . N . - . . N S e e e e e o e e e e 4o !
C2M6J13 SD061 I GA=zeusormssmcct.ocKBITS S S o :
9 CLOCK GAP SENSE #C2J4J13 *§D066 ! SENSE{% 8.0 US. . e e r——l_‘.__
e S D BT U R PSR SR X
C2M6D02 SDO3 1 S S DA S r R s T
10 ONES RESET *C2J4D02 ¥§D036 . e e C !
Lo . . . . . . PR . . . . L e e e e L. . |
C2M6B04 $D031 I '
11 ZEROS COUNT #C2 J4BOL #5036 . : }
N N P - s 4 - ]
12 BINARY COUNTER | | - 8 L*‘ BiT R & TiRE 5 R REEEEREREE oo | EREESERERE H i '2f
...... b e e e e e e e e e F Y H
!
13 READ CLOCK GATE €2B6D07 sp101 !
|
e |
4 PHASE X 287813 spi81 | bkl b4 l; - (FOLLOWING BBPARATED CLPCK GATE) oo o o : I
""" S |
|
15 ALLOW PHASE Y B3ELDO2 spi21 I
‘ b
16 PHASE Y C2B7B04 D181 i i 7 . ’ !
sp131 ]
17 BIT RING - spi32 [-7l~0]~!-l*2l“ﬂ~lSl‘6I7l°l'I213l“15]7 l°l*fﬂ3] “l5lﬂ ro]"l2l3l‘*l51 ]71
prePrann s EEREES . . Tt ... e e LT -
18 DELTA BIT RING - sp132 ool azl ﬁ?lﬁl"l 555[ o9 67] o] 1 AY Azf d3| 1’3"[ Qiﬁel A N’l A 821 03] A“[A5IA61A7J Aﬂ A‘[M[ Q3] O As] a6l a7] A
....‘..,....'IZIi{{IIIIITIT‘.Ii'.i'.,.'ﬁ""ﬁiiiii'.'ii"“'""‘ N DRI (
19 STAT L €207D12 SD066 'f::l;l:l'liﬁﬁﬁfﬁliilﬁiﬁllﬁf’.lf’f’lffl'lﬁf‘. ZZZZ NEEERERERE R S Tl 1 |
DD S S S S S S S S S S S I
* 2321 ONLY

TIMING CHART -

READ ADDRESS MARK

DATE

TYPE 2841R

IBM 1733

TIMING CHART - Read Address Mark (Page 2 of 3)

WS —




€8LT

(29/2)

(29/1) WAWAJ 2 o8818 T98%

€eLT

! 2 3 | b | 5 1 7
SHEET 3 OF 3
NO SIGNAL NAME SCOPE POINT LOGIC PAGE AM BYTE #2 BIT RING SYNC BYTE FLAG BYTE A
8 4 2
v | raw oara c2e5802 sp011 JIRMAL NN NN NN R R R_ANANNMRLR,
2 AM 1 B3H6BOL sp211 1 {
-
3 AN 2 B3H6BO7 sp211 ._.' 5
4 AM 3 B3H6B12 sp211 r | -
5 AM GOOD B3H3DI11 sD211 I I——; 8
Iy
Fd
6 DATA GOOD C2B6B10 $D191 _r
C2M6 412 SD061
7 SEPARATED DATA €2 J4J12 *SD066 —l l I l l ' l I l L L l §
amn | L |
8 DATA GAP SENSE #C2J4J11 *$D066 -
C2M6J13 SD061
9 CLOCK GAP SENSE *C2J4J13 %SD066 I | §
€2M6D02 sD031 j——-5
10 ONE'S RESET *02 J4D02 *SD036 L | ] c
1 ZERO’S COUNT #C2 J4BOL #$D036 4”__"__“_"___(
z [ | :
12 BINARY COUNTER ) 13 RESET ;
W B
13 READ CLOCK GATE €2B6D07 splol 1___1_—
W | st x c267813 0181 aipipipligipig e ipNpligk
D
15 ALLOW PHASE Y B3ELDO2 sp121 l____.l
6 | s v 257800 0181 JUmuu Uy
st A 01 I I B I I I R | D ) IR I —
17 BIT RING $D132 5 710 -
sD131 -
18 DELTA BIT RING sD132 [ariadia] o a3lasasy agarl aoinfaz] asl as I a¢] A7l lad A
)
19 SET STAT &4 207012 *SD066 i E
#® 2321 ONLY
TIMING CHART -
READ ADDRESS MARK
DATE 1
TYPE 2841R ;
IBM 1733 |’

TIMING CHART-Read Address Mark (Page 3 of 3)




9/ FeL

(49/L) WAWFJ g 9818 1982

¥eLT

| 2 I 3 | b | 5 I 6 1 7
SHEET 1 OF 2
NO SIGNAL NAME LOGIC PAGE TEST POINT Lt/ L:%&REA-O':JSES ADDRESS MARK l_ BYTE OF ONES | BYTE OF zskosl SYNC 8YTE = 9
2303 CLOCK i|||||”|"r‘|'||'||“|I']I"Il"‘ll"ll||||||I||”||”||||”l|l|
{lOONSke- __ —»{_60ONS -
2303 oATA I I'LW_II_Jl_JL_“JI_J L L (- fel
4 ¢
i —i ¢
READ GATE ]
VFO RESET ] L o { - - { ¢
{ (
SELECT PHASE LATCH __I_-l o - ¢ 49—[ -
{ ¢
LEADING EDGE DETECTOR n e . o | —4 ¢
17 LR S e ¥
—t G
HOLD PHASE n —t { G < L l o
LI o Y 7 7 e
LaTCH 1 U_nnnunnfonnonng oo ”
g
LaTeH 2 M nnnnonuuonononefonon, o o
LATCH 3 |“||||||||||||||‘||||||||||‘i||||||||||| .o
LA
AM DET, 1 |||||||| ||”|||| ||“||||“||||||||||" [0
—
{ ¢ - ¢ {
AM DET. 2 ____JLJ u | | | | | I T,JLJLJLJLJl d,
AM DET, 3 f | l II || I I I“I | I ¢ { ¢
) Rl
AM BIT PRESENT Nl n”_JL_J'I_fL.”_J" ﬂ.;; o
AM BIT MISSING nnnnmnn ¢ (¢ SLnnnnn L
17 LR q R
{ f— - — ¢
SEARCH AM I l — &
AR J
d e —
8 BITS 4% r -’ l
- &
AM GOOD 4 ”_l } <
5 — { fr—ri ¢ N .
DELTA BIT RING 1 T2 By o T T2 Joz 0 o (i alulsfel v JoJs fuy ol Jo]slu]slelsfo
7 ¥ *» 7 L
-l G L [4 L
BIT RING 1 | SEE 945 I BN S EREARN N TN TS N BN P ENRY I A I 6 I S A
37 I A T Y

TIMING CHART - 2303 Attachment S/D Read AM (Page 1 of 2)

TIMING DIAGRAM

2303 ATTACHMENT S/D READ AM

DATE

TYPE

2841R

1734




¥eLT

(29/2)

(29/1) WAWHJ g °8%1S 1¥8%

veLT

| 2 1 3 1 b | 5 1 6 ] 7

SHEET 2 OF 2
NO SIGNAL NAME LOGIC PAGE TEST POINT LvL LEAD AREA"ONESI ADDRESS MARK i BYTE OF ONES® l BYTE OF ZEROS l SYNC BYTE = 9 ]

DELTA AND BIT RING RESET | “ " ;. e n_ “ Iy

7 - R i 2 ¥

DRIVE STOPS
> UNTIL
BIT RING DRIVE nn.nnnane nnn  nmannnnnnnnr
)
END OF AM

SELECTED PHASE < ¢ nnnnaaannnnnnnnr

LB ) 7 e B 1
2303 READ CLOCK GATE L ¢ SR O & s ¢ 1 ‘,__[

' s ) ] ]

¢ .
LA ]

ZEROS DET. 1 Dy (¢ 14 R u] u u

L B 3 AR LR ]

¢ IF
?

ZEROS DET. 2 ‘e (¢ ‘¢ | J L)

LA ) L 3 17
ZEROS COUNT A { (¢ 1 II IIII,‘IJL_II__ILJI ILJI r

A ¥ -3 )Y

TIMING DIAGRAM

2303 ATTACHMENT S/D READ AM
DATE |
TYPE 2841R
IBM 1734
TIMING CHART - 2303 Attachment S/D Read AM (Page 2 of 2)




GELT

(29/1)

(L9/2) WAWAJ 3 °8®1S 1982

GeLT

L 2 3 5 [ 6 I 7
TIME SCALE OR CYCLE
NO. SIGNAL NAME sp Logic LEVEL 500 NANOSEC MACHINE CYCLES (125 NANOSEC PER PHASE A,B,C,D)
)
1 MACHINE CYCLES g
2
3 READ LATCH C3F5B02 G131 0, +3 M
4 A SOURCE = DR e8131 * *
5
6 TRANSFER 1 C3H3808 Ggl31 0, +3 ] ]
Vi SVC REQUEST C3H3D05 GB141 0, +3 I q
8 TRANSFER 2 | c3m3p08 GBI31 0, 43 —— *
9 SVC IN C3H3802 GBI41 0, +3
10 sve ouT ¢3.6813 68061 0. +3 e AT TAREN BYTE Fron SVC/ 1N f———
n SERVICE REQUEST C3H4BO9 GB151 +3,0 * ; *
12 $VC/IN RESET 1 €363808 e151 ”
13
1
15
16
17
18
19
20

TIMING CHART - Channel Data Transfer-Read

TIMING CHART

CHANNEL DATA TRANSFER-READ

DATE

TYPE

28L1R

1735




< | @ 1 © ] e ] w o
2302 - 2311 TRACK FORMAT »
F| ©
BIT RING [ ~
LEAD AREA-36 BYTES VFO AREA-U4 BYTES SYNC AREA = —_
| BYTE w w
T ~ >
BITS ZEROS S z
ZEROS ZEROS ZEROS ZEROS ZEROS ZEROS ONES 3 BITS ONES Rk
~ 1 BIT ZERO g =
00000000/00000000f00000000{00000000{00000000j00000000[1 11111 11J0oo001 110 |Si=
BIT RING z|lolw
LEAD AREA Z|g|w
FO AREA-4 BYTE
LEAD BYTE 12 ZEROS VFO AREA S SYN%Y{?EEA vl a
ZEROS ZEROS 2EROS ZEROS ZEROS ONES L BITS ZEROS
3 BITS ONES
| BIT ZERO
H 11001100[/00000000lcoo000000f00000000/00000000f000000O0O0|I 111111100001 110
R BIT RING
LEAD BYTE LgAgNézﬁA VFO AREA-7 BYTES SYNC AREA
6 BYTES ZEROS 1 BYTE
4 BITS ZEROS
ONES ONES ZEROS ZEROS ZEROS ONES 3 BITS ONES
1 BIT ZERO
1t1oo011o00olrr1r111air1r1r111loooooooofooooo0o00o0fo0000000j1 11 1111100001110
V-3
%7 7, % e R > "
k[o]o K[o]o 7
Flclcn WA clcfnlnlr 7 AN, Ficlcluulr %
2% nZ7Z 2% AnZZ 27 g _g
HOME R 0 COUNT FIELD R 0 DATA :3 o KEY FIELD DATA FIELD
- i FIELD Y COUNT FIELD VAR IABLE VARIABLE |
VAR IABLE T LENGTH LENGTH
LENGTH | E 0 TO 255, (3625 + 2)
I 18 18 (1+2) TO z 18 | .2 evres |18 |evrEs max
BYTES| (5 + 2) BYTES|BYTES (9 + 2) BYTES BYTES| FULL TRACK | B |BYTES (9 + 2) BYTES BYTES BYTES . (
R O RECORD NORMAL RECORD %
HA or Alpha Gap Bit Configuration- 2302 )
) VARIABLE AREA ADDRESS MARK AREA BIT RING SYNC
LEAD BYTE 21 BYTES MIN. VFO AREA-5 SYTES 2 BYTES BYTE
* OF GOOD DATA
ONES ONES 4 BITS ZEROS
ONES ZEROS ZEROS ZEROS ZEROS ONES 5 BITS MISSING | 5 BITS MISSING | 3 BITS ONES
CLOCK PLUSE CLOCK PLUSES ! BIT ZERO
NO CLOCK NO CLOCK
11001100{11111111]Jo0o000000jo0000000j/o0000000jooocoocooftririrriftirriririhritrirrifloocootrio
VARIABLE AREA=21 + % LEAD BYTE FOLLOWING A DATA FIELD MAY HAVE A “GLITCH” IN IT DUE TO THE DROPPING OF WRITE
—{ 49 (KL + DL) GATE FOLLOWING A REWRITE OF THE DATA FIELD,
l__mosx
+
Koo 1/ kiolpl/ Y, 7
Flofcinm clelr R A 1A FEEFPFRLLL / %% (
HOME R O COUNT FIELD R O DATA 1 1o KEY FIELD DATA FIELD )
ADDRESS FIELD B COUNT FIELD
; el B AT
LENGTH T
= 18 18 (1 +2) 70 2 E 18 | 0T0 255, | 18 (3625+2)
(5 + 2) BYTES|BYTES| (9 + 2) BYTES BYTES| FULL TRACK | B |BYTES (9 + 2) BYTES BYTES| +2 BYTES |BYTES| BYTES MAX. (
R 0 RECORD NORMAL RECORD 7
Beta Gap Bit Configuration-23]|-2302 Y
BIT RING
LEAD AREA-30 BYTES VFO AREA-4 BYTES SYNC AREA
1 BYTE
— ZEROS ZEROS ZEROS ZEROS. ZEROS ZEROS ONES 4 BITS ZEROS
3 BITS ONES
1 BIT ZERO
00000000j00000000fo0o000C60O0O0j000000O0Ojoooo0o0o000joooooooofi T 111111jo0o00t110
BIT RING
LEAD BYTE LEAD AREA VFO AREA-b BYTES SYNC AREA
12 ZEROS
1 BYTE
ZEROS ZEROS ZEROS ZEROS ZEROS ONES 4 BITS ZEROS
3 BITS ONES
) 1 BIT ZERO
1100110000000000{00000000/00000000/00000000/00000000f1 111111100001 110
BIT RING
LEAD BYTE LEAD AREA VFO AREA-7 BYTES SYNC AREA
9 ONES 6 BYTES ZEROS. ) BYTE
ONES ONES ZEROS ZEROS ZEROS ONES 4 BITS ZEROS
3 BITS ONES
1 BIT ZERO
1100110011111 11 1{rtytr11111looooooo0o0joooooooojoooooooofi 111111 1jooo01 110
Pt
# = ON LAST RECORD OF TRACK,
ONES" ARE WRITTEN AFTER
2nd BURST BYTE UNTIL
INDEX.
] Ficle ¢ ARRR%% Y AM RABRRBRRERZ% ,// g 7
P4 rlelel | i , (
~ HOME R O COUNT FIELD R 0 DATA 1 10 KEY FIELD DATA FIELD )
F
ADDRESS VA;E';‘;LE B COUNT FIELD VAR 1ABLE VARIABLE |
LENGTH 1 LENGTH LENGTH
36 18 18 | (1+2) To0 2 | B 18 | oT0255, | 18 | (3625 + 2)
BYTES| (5 + 2) BYTES|BYTES (9 + 2) BYTES BYTES| FULL TRACK B [BYTES (9 + 2) BYTES BYTES| +2 BYTES |BYTES| BYTES MAX. (
R 0 RECORD NORMAL RECORD j(
HA and Alpha Gap Bit Configuration-23|| )
YA/
/) - cveLic check
- 2%
TIMING CHART - 2302/2311 Track Format
2841 Stage 2 FEMDM (7/67) 1736
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< 1 ® 1 © 1 = | w
2321 TRACK FORMAT =
3 =
] N
it 1T RING -
‘ BIT R [
LEAD AREA -
B ADDRESS MARK AREA SYNC AREA g (%
3603vTes VFO AREA-5 BYTES > BYTES | BYTE zl &
NES )y Elw
~ ZEROS ZEROS ZEROS ONES ONES ONES 4 BITs zERos [[ 2|3
5 BITS MISSING|5 BITS MISSING | ) BIT ONE 2
CLOCK PULSES |CLOCK PULSES 2 BITS zERos || 2] " .
NO cLOCK NO CLOCK 1 BIT ONE sk =
1111111 1Hoo0000000Joooocooofoooooooofttriiiiafriaiiaiiafrrriiiaafooooroo |t s a
o
BIT RING
— LEAD BYTE LEAD AREA VFO AREA-U BYTES SYNC AREA
8 ZEROS 1 BYTE
ZEROS 2ER0S ZEROS ZEROS ZEROS ONES L4 BITS ZERO
3 BITS ONES
1 BIT ZERO
11001100{00000000fo0000000joooooo0o0ojooooooo0o0joooooooofti111111looo0r 110
)
*© J \VFO AREA-9 BYTES ' BIT RING
LEAD BYTE LgAgNQ'S‘EA — & SYNC AREA
8 BYTES ZEROS . 1 BYTE
ONES ONES ZEROS Y 2eRos ZEROS ONES L BITS ZERO
3 BITS ONES
1 BIT ZERO
11001100 P13 11111111 100000000J00000000j00000000[11111111/00001110
[ £ 4
INDEX
g )
H.A. v 1 KD |D 14 A KD |D 14 %% s
i anl Flelelhh B Flefe [w]nr|E I FA ] (s |Flelen]n]RIER D EA z7 d ¢
) HOME R O COUNT FIELD R OLDATA 1 10 KEY FIELD DATA FIELD J
B ADDRESS VAR|ABLE B COUNT FIELD VARIABLE VARIABLE | #
Y LENGTH Y LENGTH LENGTH
A M2 )t % W | +2) To 2 7 % | o To 255, (2000 + 2)
BYTES|SYTES g | (5+2) BYTES |pYTES (9+2) BYTES BYTES| FULL TRACK [B |BTES|E (9+2) BYTES BYTES| +2 BYTES BYTES MAX.
R 0 RECORD NORMAL RECORD (
HA or Alpha Gap Bit Configuration- 2321 /
VARIABLE AREA
LEAD BYTE | 48 BYTES MIN, VFO AREA-5 BYTES ADDRESS svrrs A BIT Rme ~TC
« OF GOOD DATA
r—# ONES ZEROS ZEROS ZEROS ONES ONES ONES L BITS ZEROS
5 BITS MIsSING |5 BITS MISSING| 3 BITS ONES
CLOCK PLUSES | CLOCK PLUSE 1 BIT ZERO
NO CLOCK NO CLOCK
t1oo110011111111 0o0000000/00000000/00000000f 1111111 vivi1rifhrriiiiajoooor i
VARIABLE AREA= % LEAD BYTE FOLLOWING A DATA FIELD MAY HAVE A “GLITCH® IN IT DUE TO THE DROPPING
148+, 49 (KL+DL) OF WRITE GATE FOLLOWING A REWRITE OF THE DATA FIELD.
INDEX
-4 { (] {
H.A, %4 KD D E4] A
4 a | FIC e 1M BA Flele v [HIR[CTC [ A A |2 ” 25 p
1 HOME R O COUNT FIELD e ! 10 KEY FIELD DATA FIELD )
3 ADDRESS V’L‘E'“LE 8 COUNT FIELD VAR IABLE VARIABLE | 4
H Y LENGTH
4 2 | 4 14 (|+:§TT0 2 Iy 1h 0 TO 255, (2'65361"2)
YTES |BYTES|E | (5+2) BYTES |BYTES| (9 + 2) BYTES [pvres| FuLL TRack [s[arvs|e (9+2) BYTES BYTES| .7 gyres BYTES MAX.
RO RECORD NORMAL RECORD ¢
r—' Beta Gap Bit Configuration-232] )
L7 L/
;‘ = CYCLIC CHECK
i\
# = ON LAST RECORD OF TRACK,
BYTES OF “ONES'' ARE WRITTEN
m AFTER 2nd BURST BYTE (CC),
UNTIL INDEX.
o 1| 213 |u|ls] 6]z
- FLAG BYTE — ALL FILES
x | x Jea—fnoT PSED}—wd x| X
A i t
0 = NOT ALTERNATE TRACK
1 = ALTERNATE TRACK
L0 = GOOD TRACK
| = DEFECTIVE TRACK
~
L0 = norMAL
1 = RECORD OVERFLOW FEATURE
0 = 1ST RECORD, THEN ALTERNATES,
USED TO DETECT MISSING
ADDRESS MARKS
S ——

TIMING CHART-2321 Track Format
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< || ) | o Il o 1 w
=
2303 TRACK FORMAT 2
~ [e o]
o oA
E ~
g ADDRESS MARK AREA BIT RING SYNC AREA 2] (g —
5 & BYTES - 2/3 FREQUENCY 3 BYTES si=l &
ONES S
~ ONES ONES ONES ONES ONES ZEROS u siTs zeros || £|-
1 BIT ONE z §
2 BITS ZEROS = R
1 BIT ONE - > 3
BEERERE EEEREE 1111 11101 11111 1111111 1]oocooo0000|/ooo0o0i1o01 < a
46
BIT RING
== LEAD BYTE LEAD AREA 33 BYTES SYNC AREA
m 2 BYTES
7T
ONES ONES ONES ONES ONES ZEROS 4 BITS ZERS
3 BITS ONES
1 BIT ZERO
ttroott1odtiriiritrrifhrrararr vy 11 1joooooooofooooi o
1
L
v
INDEX
~ !
H.A. koo ” k[o[o
anl [Fleleln B Flcfclnlnlrl |l L BA 2B REEEAOINM 27 22,
o|  HoME R O COUNT FIELD R 0 DATA 3 1D KEY FIELD DATA FIELD )
ADDRESS FIELD 8
—J ! VARIABLE y GOUNT FIELD VAR IABLE VARIABLE | #
65 | 4 |¢ 36 36 LENGTH 4T 36 LENGTH LENGTH
BYTES [BYTES 5| (5+2) BYTES PBYTES (9+2) BYTES BYTES| (1+2) TO B|BYIES| E (9+2) BYTES BYTES| 0 TO 255 (4892+2)
FULL TRACK 5 +2 BYTES BYTEX MAX.
R 0 RECORD NORMAL RECORD o
HA OR ALPHA GAP BIT CONFIGURATION 2303 )
LEAD AREA ADDRESS MARK AREA 4 BYTES BA;D’;ézg ;Z:'g ﬁ?ﬁ
1 BYTES 2/3 FREQUENCY
“ LEAD*BYTE 5 /3 FREQ 3 BYTES
ONES ONES ONES ONES ONES ONES ZEROS L BITS ZEROS
3 BITS ONES
1 BIT ZERO
110011001111t 111 1111 11111 1111 11111111/00000000[00001110

% LEAD BYTE FOLLOWING A DATA FIELD MAY HAVE A“GLITCH” IN IT DUE TO THE DROPPING
OF WRITE GATE FOLLOWING A REWRITE OF THE DATA FIELD.

VAR IABLE AREA
48 +.49 (KL+DL)

INDEX
HA Telcleln[nEE Flclelulnlr|K]PIP Al IFlc]clulnfr] %] 2P EA 1 B4 1 B
AM. z# L] . L e 1 A ¢
3 HOME R O COUNT FIELD R O DATA 3 1D KEY FIELD DATA FIELD /
B|  ADDRESS FIELD B
y VAR IABLE Y COUNT FIELD VAR IABLE VARIABLE | #
T LENGTH T LENGTH LENGTH
65 i I3 36 36 (1+2) TO b1 36 | 0 TO 255, (L892+2)
BYTES [BYTES ci (5+2) BYTES | BYTES (9+2) BYTES BYTES| FULL TRACK |BlBYTE] g (9+2) BYTES BYTES | +2 BYTES BYTES MAX.
- ;
RO RECORD NORMAL RECORD Jj

BETA GAP BIT CONFIGURATION 2303

@ = CYCLIC CHECK

- # = ON LAST RECORD OF TRACK,
BYTES OF “ONES™ ARE WRITTEN
AFTER 2ND BURST BYTE (CC),
UNTIL INDEX.

ol ]2 3 Lis |67

FLAG BYTE - ALL FILES

f—1 NOT lUSED X1 X

—>
] >

o
L]

NOT ALTERNATE TRACK
ALTERNATE TRACK

GOOD TRACK
DEFECTIVE TRACK

]

(=]
n

NORMAL
RECORD OVERFLOW FEATURE

(-
"

! 1ST RECORD, THEN ALTERNATES,
~ USED TO DETECT MISSING
ADDRESS MARKS

-

TIMING CHART - 2303 Track Format
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2302 Read Address Mark, F.C. 1635
2302/2303 Attachment Circuits, UDCD 1231
2302 - 2311 Track Format, T.C., 1736

2303 Attachment S/D - Burst Check Data Flow, I/0 O.D. 1434
2303 Attachment S/D Read AM - Part 1, T.C. 1734
2303 Attachment S/D Read AM - Part 2, T.C, 1734
2303 Attachment S/D - Read, I/O O.D. 1423

2303 Attachment S/D - Write, I/O O.D. 1422

2303 Attachment S/D Write, T.C., 1722

2303 Read, F.C. 1634

2303 Seek, F.C. 1614

2303 Track Format, T.C. 1738

2303 Write Address Mark, F.C., 1624

2303 Write, F.C. 1622

2311 Attachment Circuits, UDCD 1211
2311 Read, F.C. 1632

2311 Seek, I/0 O.D. 1411

2311 Seek, F.C. 1612

2311 Seek, T.C. 1711

2321 And Optional Attention, UDCD 1221
2321 Seek, F.C. 1613

2321 Seek, T.C, 1712

2321 Track Format, T.C. 1737

Address Mark, Read, F.C. 1633
Address Mark, Read - Part 1, T.C. 1733
Address Mark, Read - Part 2, T.C. 1733
Address Mark, Read - Part 3, T.C. 1733
Address Mark, Write, F.C. 1623
Address Mark, Write, T.C. 1723

ALTU - Storage Control, F.C. 1601

ALU - Storage Control, I/0 O.D. 1401
ALU - Storage Control, T.C. 1704
Attachment Circuits, 2302/2303, UDCD 1231
Attachment Circuits, 2311, UDCD 1211
Attention, 2321, UDCD 1221

Burst Check Data Flow - 2303 Attachment S/D, I/O0 O.D. 1434

Channel Data Transfer - Read, F.C. 1636
Channel Data Transfer - Read, I/0 O0.D. 1436
Channel Data Transfer - Read, T.C. 1735
Channel Data Transfer - Write, I/0 O.D. 1426
Channel Data Transfer - Write, T.C. 1725

Data Transfer, Channel - Read, I/O O.D, 1436

Data Transfer, Channel - Read, T.C. 1735

Data Transfer, Channel - Write, I/0 O.D. 1426

Data Transfer, Channel - Write, T.C. 1725

Dual Channel Microprogram, F,C. 1692

Dual Channel Seek Complete and Interrupt, UDCD 1222

Error Check Analysis Diagram 1301

INDEX

I/0 Channel Interface and Storage Control, UDCD 1202

Microprogram, Dual Channel, F.C. 1692
Microprogram Logic, F.C, 1691

Read, 2303, F.C. 1634

Read, 2311, F.C. 1632

Read - 2303 Attachment S/D, 1/0 O.D., 1423

Read, F.C. 1631

Read, T.C. 1731

Read Address Mark, 2302, F.C. 1635

Read AM, 2303 Attachment S/D - Part 1, T.C. 1734
Read AM, 2303 Attachment S/D - Part 2, T.C. 1734
Read Address Mark, F.C, 1633

Read Address Mark - Part 1, T.C. 1733

Read Address Mark - Part 2, T.C. 1733

Read Address Mark - Part 3, T.C, 1733

Read Address Mark - SERDES, I/0 O.D. 1433

Read - Channel Data Transfer, F.C. 1636

Read - SERDES, I/0 O.D. 1431

Reset, T.C. 1701

Scan, T,R.0O.S., T.C., 1703

Seek, 2303, F.C. 1614

Seek, 2311, F.C. 1612

Seek, 2311, 1I/0 O.D. 1411

Seek, 2311, T.C. 1711

Seek, 2321, F.C. 1613

Seek, 2321, T.C, 1712

Seek Complete and Interrupt, Dual Channel, UDCD 1222
SERDES - Read Address Mark, I/O0 O.D. 1433
SERDES - Read, I/0 O.D. 1431
Serializer/Deserializer, S.L. 1501

Start - Stop Timing, T.C. 1702

Storage Control - ALU, F.C. 1601

Storage Control - ALU, I/0 O.D, 1401

Storage Control - ALU, T.C., 1704

Storage Control and I/O Channel Interface, UDCD 1202

Timing, Start - Stop, T.C. 1702

Track Format, 2302 - 2311, T.C. 1736
Track Format, 2303, T.C. 1738

Track Format, 2321, T.C. 1737
T.R.O,S, Scan, T.C, 1703

Write, 2303, F.C, 1622

Write - 2303 Attachment S/D, I/0 O.D. 1422
Write - 2303 Attachment S/D, T.C. 1722
Write, F.C. 1621

Write Address Mark, 2303, F.C. 1624
Write Address Mark, F,C. 1623

Write Address Mark, T.C. 1723
Write/Write AM; I/0 O.D. 1421

2841 Stage 2 FEMDM (7/67)
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READER'S COMMENT FORM | READER’S COMMENT FORM

2841 Stage 2 FEMDM SY26-4137-1 | 2841 Stage 2 FEMDM SY26-4137-1
|
® Your comments, accompanied by answers to the following questions, help us produce better | ® Your comments, accompanied by answers to the following questions, help us produce better
publications for your use. If your answer to a question is “No” or requires qualification, publications for your use. If your answer to a question is “No” or requires qualification,
please explain in the space provided below. Comments and suggestions become the property of | please explain in the space provided below. Comments and suggestions become the property of
IBM. TBM.
Yes No | Yes No
® Does this publication meet your needs? [l O | ® Does this publication meet your needs? O M
® Did you find the material: ® Did you find the material:
Easy to read and understand? O O | Easy to read and understand? O O
Organized for convenient use? O OJ | Organized for convenient use? O (]
Complete? | O Complete? O O
Well illustrated? O ] l Well illustrated? O O
Written for your technical level? O ] [ Written for your technical level? O O
® What is your occupation? ! ® What is your occupation?
® How do you use this publication? | ® How do you use this publication?
As an introduction to the subject? O As an instructor in a class? [J : | As an introduction to the subject? O As an instructor in a class? []
For advanced knowledge of the subject? B As a student in a class? O For advanced knowledge of the subject? 0 As a student in a class? O
For information about operating procedures? [J As a reference manual? U | For information about operating procedures? [] As a reference manual? O
Other | Other
® Please give specific page and line references with your comments when appropriate. | ® Please give specific page and line references with your comments when appropriate.
If you wish a reply, be sure to include your name and address. | If you wish a reply, be sure to include your name and address.
COMMENTS | COMMENTS

® Thank you for your cooperation. No postage necessary if mailed in the U.S.A. ® Thank you for your cooperation. No postage necessary if mailed in the U.S.A.
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