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AAF = A Addressable Flip-Flop 

ADD = And Instruction Decoded 

ADF = Add Function 

ANF = AND Function 

ASG = Alter Skip Group Instruction Decoded 

BAF = B Addressable Flip-Flop 

q1, C4, C8, Cl2, = Carry to Bits ~' 4, 8, 12, 16 respectively 

Cl6 

CFF = Carry Flip-Flop Set Output 

CLl = Clock 1 Flip-Flop Set Output 

CL2 = Clock 2 Flip- Flop Set Output 

CLC = Clear Control 

CLF = Clear Flag 

CMF = Complement Function NOT 

CMFE = Complement Function (Inst. Decoder) NOT 

CMFH = Complement Function (EAU) 

CPR = Compare Instruction Decoded 

CRS = Control Reset to 1/0 

CTFF = Control FF Set Output 

DMS = Display Memory Switch 

EFF = Extend FF Set Output 

E. IND. = Extend Indicator 

EIR = Enable Instruction Register 

ENF = Enable Flag 

EOF = Exclusive OR Function NOT 

EOFE = Exclusive OR Function (Inst. Decoder) NOT 

EOFH = Exclusive OR Function (EAU) 

EPH = Enable Phase 

ESR = Enable Service Request 

FBFF = Flag Buffer FF Set Output 

FLFF = Flag FF Set Output 

FLG!1 = Flag from Group !1 

FLGl = Flag From Group 1 

FLG2 = Flag From Group 2 
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FLG3 = Flag From Group 3 

HIN = Halt Instruction 

HIS = Hold Interrupt System 

HLS = Halt Switch 

HL8 = Halt Switch NOT 

HLSFF = Halt Switch FF Set Output 

IAK = Interrupt Acknowledge 

ICFF = Interrupt Control FF Set Output 

IEN(6) = Interrupt Enable (6) 

IEN(lj1) = Interrupt Enable (lj1) 

IEN(2!1} = Interrupt Enable (Group 211} 

IIR = Inhibit Instruction Register 

ILS = Instruction Loop Switch 

INT = Interrupt 

IOBij1-16 = 1/0 Bus Input Bits !1 thru 16 

IOCO = 1/0 Control, Output 

IOF = Inclusive OR Function NOT 

IOG = I/O Instruction Decoded 

IOGE = I/O Instruction Decoded (Buffered thru Power Fail) 

IOGE(B) = I/O Instruction Decoded (Buffered thru Power Fail and I/O 
Control 

IOI = I/O Input 

roo = 1/0 Output 

IOS = 1/0 Switch Address 

IR15 = I Register Bit 15 NOT 

IRQl-17 = Interrupt Request Units 1-17 

IRQFF = Interrupt Request FF Set Output 

ISEFF = Interrupt System Enable FF Set Output 

ISG = Inhibit Strobe Generator 

ISR = Input Switch Register 

ISZ = Increment and Skip if Zero 

ITFF = Interrupt Timing FF Set Output 

JMP = Jump Instruction Decoded 

JSB = Jump Subroutine Instruction Decoded 

·LADS = Load Address Switch 
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LAS = Load A Switch 

LBS = Load B Switch 

LMS = Load Memory Switch 

LOD = Load Instruction Decoded 

LPS = Loader Protection Switch 

MJl-14 = Memory Address Bits !1 thru 14 

MAC = Macro Instruction Decoded 

MIT = Memory Inhibit Timing 

MMD13 = Memory Module Decoder Bit 13 

MMD14 = Memory Module Decoder Bit 14 

MNS = Memory Normal Switch 

MPT = Memory Protect 

MPTJl = Memory Protect !1 
MPTl = Memory Protect 1 

MPT2 = Memory Protect 2 

MPT3 = Memory Protect 3 

MPT4 = Memory Protect 4 

MRJl-13 = M Register Bits j;J' thru 13 

MRJl-12 = M Register Bits !1 thru 12 NOT 

MRT = Memory Read Timing 

MST = Memory Strobe Time 

MTE = Memory Timing Enable 

MWL = Memory Write Level 

MWT = Memory Write Time 

OPO = One Phase Operation NOT 

OVFF = Overflow FF Set Output 

OVF. IND. = Overflow Indicator 

P123 = Phase 1, 2 or 3 

P123G = Phase 1, 2 or 3 (Buffered) 

PEH = Parity Error Halt 

PEI = Parity Error Interrupt 

PHl = Phase 1 

PH2 = Phase 2 

PH3 = Phase 3 

PH4 = Phase 4 
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PH5 = Phase 5 NOT 

PHlFF = Phase 1 FF Set Output 

PH2FF = Phase 2 FF Set Output 

PH3FF = Phase 3 FF Set Output 

PH4FF = Phase 4 FF Set Output 

PIND = Power Indicator 

PNS = Phase Normal Switch 

POFP = Power On/Off Pulse 

PON = Power On Normal 

POPIO = Power On Pulse 1/0 

POPIO(B) = Power On Pulse 1/0 (Buffered) 

PRH5 = Priority High Unit 5 

PRH6 = Priority High Unit 6 

PRH1!1-3!1 = Priority High Units 1!1 thru 3!1 

PRL4 = Priority Low Unit 4 

PRL5 = Priority Low Unit 5 

PRS = Preset Switch 

PRS = Preset Switch NOT 

PRSFF = Preset FF Set Output 

PSO = Power Supply On 

RARB = Read A Register to the R Bus 

RB!1-15 = R Bus Bit !1-15 

RBRB = Read B Register to the R Bus 

RFl = Run 1 FF 

RF2 = Run 2 Flip- Flop NOT 

RL4 = Rotate Left 4 Bits NOT 

RLL = Rotate Left to Least Significant Bit NOT 

RMSB = Read M Register to S Bus 

RNS = Run Switch 

RNS = Run Switch NOT 

RPB = Reset Parity Bit 

RPE = Reset Parity Error 

RPRB = Read P Register to R Bus 

RRS = Rotate Right to Sign Bit NOT 

RSM (6-9) (ISM) = Reset M Register Bits 6-9 (Interrupt Store in M Register) 
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RSM (lf,1-15) = Reset M Register Bits lf,1-15 

RST = Reset the T Register 

RTSB = Read T Register to S Bus 

SlFF = Step 1 FF Set Output 

S2FF = Step 2 FF set Output 

SBj3'-15 = S Bus Bit '3'-15 

SC = Select Code 

SCL(f.1)-(7) = Select Code Least Significant ~ thru 7 

SC M(f.1)-(7) = Select Code Most Significant f1 thru 7 

scs = Single Cycle Switch 

SEO = Switch Exclusive OR 

SFC = Skip if Flag Clear 

SFS = Skip if Flag Set 

SIR = Service Interrupt Request 

SKF = Skip on Flag 

SL14 = Shift Left Bit 14 NOT 

SL14E = Shift Left Bit 14 (Shift Logic) NOT 

SL14H = Shift Left Bit 14 {EAU) 

SLM = Shift Left Magnitude NOT 

SLME = Shift Left Magnitude (Shift Logic) 

SLMH = Shift Left Magnitude (EAU) 

SRAf,1-77 = Service Request Address Unit ~-77 

SRG = Shift Rotate Group Instruction Decoded 

SRM = Shift Right Magnitude NOT 

SRME = Shift Right Magnitude (Shift Logic) NOT 

SRMH = Shift Right Magnitude {EAU) 

SRQlf,1-27 = Service Request Units 1~ thru 27 

STf,1-16 = Sense Amp Output Bits ~ thru 16 

STBA = Store T Bus in A Register 

STBB = Store T Bus in B Register 

STBT = Store T Bus in T Register 

STC = Set Control 

STF = Set Flag 

STM(f.1-5), {f.1-9) = Store M Register Bits ~-5, fl-9, lf,1-11, 12-15 respectively 
{lf.J'-11), {12-15) 
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STP{!J'-9), {l!J'-11) = Store P Register Bits !J'-9, l!J'-11, 12-15 respectively 
{12-15) 

STR = Store Instruction Decoded 

SWSA = Switch Store in A Register 

SWSB = Switch Store in B Register 

SWSM = Switch Store in M Register 

SWSP = Switch Store in P Register 

SWST = Switch Store in T Register 

T!J'-7 = Time !1 thru 7 

T3{B) = Time 3 (Buffered) 

T7S = Time 7 with Strobe 

T!l°Tl = Time Period T!J' thru Tl 

TlT2 = Time Period Tl thru T2 

T3T4 = Time Period T3 thru T4 

T4T5 = Time Period T4 thru T5 

T6T7 = Time Period T6 thru T7 

TANl = T Bus ANDed Bits 0-3 

TAN2 = T Bus ANDed Bits 4-7 

TAN3 = T Bus ANDed Bits 8-11 

TAN4 = T Bus ANDed Bits 12-15 

TB!l°-15 = T Bus Bits !1 thru 15 

TR!l°-15 = T Register Bits ~ thru 15 

TR!l°-15 = T Register Bits !1 thru 15 NOT 

TR!l°(B) = T Register Bit !1 (Buffered) 

TR2{B) = T Register Bit 2 (Buffered) 

TS = Time Strobe 

TSA = Time Strobe A 

TTK = Memory Extender Present 

Y!l°/l = Y Driver /Switch !1 /1 Select 

Y2/3 = Y Driver /Switch 2/3 Select 
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HP 2116B Equation Summary 

AAF = TANl · TB14 [TAN2 · TAN3 (TB12 · TB13)] (Tj1 · Pl23G) 

ADD = ffil4 (Em . m12 . IR13) 

ADF = (ASG · T4T5) + (T1T2 (JSB · PH3)] +(ADD+ ISZ (PH3 · T3T4)] 

+ (PH4 · T3T4) + (Pl23 · T6T7) 

ANF = fill (PH3 · T3T4) (EIR · IR14 · ffil3 · IR12) 

ASG = ffilj1 ('iRIO (PHl · IR14 (IRl2 · IR13 · EIR))] 

BAF = TBj1 (Tfl · Pl23G) (TBI4 · TB2 (TB3 · TBl)] ( TAN2 · TAN3 (TB12 · TB13)] 

Cj1 = CFF • T6T7 

C 1 = (RBj1 · SB!1) + (RBj1 · Cj1) + (SBj1 · Cj1) 

C2 = (RBl · SBl) + (RBl · Cl) + (SBl · Cl) 

C3 = (RB2 · SB2) + (RB2 · C2) + (SB2 · C2) 

C4 = (RB3 · SB3) + (RB3 · C3) + (SB3 · C3) 

C5 = (RB4 · SB4) + (RB4 · C4) + (SB4 · C4) 

C6 = (RB5 · SB5) + (RB5 · C5) + (SB5 · C5) 

C7 = (RB6 · SB6) + (RB6 · C6) + (SB6 · C6) 

CB = (RB7 · SB7) + (RB7 · C7) + (SB7 · C7) 

C9 = (RB8 · SB8) + (RB8 · C8) + (SB8 · C8) 

Clj1 = (RB9 · SB9) + (RB9 · C9) + (SB9 · C9) 

Cll = (RBlfl · SBl,0} + (RBlfl • Clj1) + (SBlj1 · Clj1) 

Cl2 = (RBll · SBll) + (RBll · Cll) + (SBll · Cll) 

Cl3 = (RB12 • SB12) + (RB12 · Cl2) + (SB12 · Cl2) 

Cl4 = (RB13 · SB13) + (RB13 · Cl3) + (SB13 · Cl3) 

Cl5 = (RB14 · SB14) + (RB14 · Cl4) + (SB14 · Cl4) 

Cl6 = (RB15 · SB15) + (RB15 · Cl5) + (SB15 · Cl5) 

CFF = ASG { (TRj;J' (TANl · TAN2 · TAN3 · TAN4 · T5) + (TR4 · T4 · RB15) + 

(TR3. T4 ·RIW) + (TR5. T3. EFF)] + 

(TRj;J' ((TANl · TAN2 · TAN3 · TAN4 · T5) · 

(rR4 · T4 · RBlO) · (TR3 · T4 • RB~) · 

(TR5 · T3 · EFF)] (TRl · TR3 · T5 (TR4 + TR5) + 

(TRl · T5) + (TR4 · T4) + (TR5 · T3)] ] } + 

(T4 · PH3 ·CPR (TANl · TAN2 · TAN3 · TAN4)] + 

(T4 · PH3 • ISZ · Cl6) + 

(T4 ·SKF)+ 

(TR3 · SRG · RB~ · T4) 
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CLl 

CL2 

CLC 

CLF 

CMF 

CPR 

CRS 

CTFF 

CTFF 
DMS 

EFF 

= CFl · CF2 

= CFl · CF2 

= TRll [T4 · IOG (TR6 · TR7 · TR8)] 

= TR9 (T4 · IOG) 

= [ASG · T3(TR9)] + [PH4 (Tl T2 + T5)] 

= EIR · IR14 · IR13 · IR12 

= POPIO + [CLC (IOG · SCM~ · SCL~] 

= STC · SC Typical Interface 

= CRS + (CLC · SC) Typical Interface 

= RF2 ·DISPLAY MEMORY SW· POFP 

= [Cl6 (TR2B · ASG · T5) + (T4 · PH3 · ADD)] + 

[R15B (SRG (TR~ · TRl · TR2) + (TR6 · TR7 · TR8))] + 

(TR6 · TR7 · T3 · ASG) + (TR6 · TR7 · ASG · T3) + 

[RB~B (SRG (TR~· TRl · TR2) + (TR6 · TR7 · TR8))] 

= [RB~ (SRG (TR~ · TRl · TR2) + (TR6 · TR7 · TR8))] 

+ [IIBIO (SRG (TR~· TRl · TR2) + (TR6 · TR7 · TR8))] 

+ (ASG · T3 · TR7 · TR6) + (SRG · T4 · TR5) + 

(ASG · TR6 · TR7 · T3) 

EIR = IIR [ PH3 + (DMS · LMS)] 

ENF = T2 (Buffered) 

EOF = (T2 · SEO) + (P123 · T~Tl) + 

EPH 

ESR 

FBFF 

FBFF 

FLFF 

FLFF 

HIN 

HLS 

HLS 

IAK 

ICFF 

ICFF 

(PH3 · T3T4)[(IR11 · XOR) + LOD +CPR + JSB)] + 

[TR9 (ASG · T3)] + [IR12 · CPR (PH3 · T5)] + 

(STR + PH3 · T2) 

= PH5 ·UR 
= ICFF (POPIO · ISEFF · HIS) 

= POPIO + (STF · SC) + EOF Typical Interface 

= (CLF · SC) + (IAK · IRQFF} Typical Interface 

= ENF · FBFF Typical Interface 

= CLF. SC Typical Interface 

= IOG (TR8. TR7 . TR6) 

= HALT SW. 

= HALT SW. + POFP 

= ICFF (Tl· PHl} 

= ITFF 

= CRS + (PH4 · T3B) + [PH5 (T5 · IOGE (STC + CLC + STF + CLF})] 
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IEN6 = ISEFF 

IENl~ = PRHl~ · ISE FF 

IEN2~ = IEN6 (PRHl~ • PRLl 7) 

INT = 

IOB0~-15= 

IOCO = 

IOF = 

IOG = 

!OGE = 

IOI = 

IOO = 

IOS = 

IRQFF = 

ffiQFF = 

ISEFF = 

ISEFF = 

ISR = 

ISZ = 

ITFF = 

JMP = 

JSB = 

LADS = 

LAS = 

LBS = 

LMS = 

LOD = 

MAC = 

MIT = 

ESR (FLG~ + FLGl + FLG2 + FLG3) 

IOCO· RB~-15 

TR6 • TR7 · TR8 (IOG. T4T5) 

(IOG · T4T5) + [IRll (IR14 · IR13 • ffiil) (PH3 • T3T4)] 

ffil~ [IR15 (PHl · IR14 (EIR · IR12 • IR13))] 

IOG • MPC 

[(T4T5 • IOG) (TR7 (IOG • TR8))] +(SEO· T2) 

T3T4 (TR6 • TR7 · TR8) 

IOG • SCM~ • SCLl 

sm . PRH. FBFF (FLFF. IEN. CTFF) 

ENF 

STF (SCM~ · SCL~ • IOG) 

CLF (SCM~ • SCL~ · IOG) 

SEO + [IOS (TR7 {IOG • TR8))] 

mu (Em • m12 . IR13 . IR14) 

STM 12-15 

fill (EIR • ffi12 • IR13 · IR14) 

mu (EIR . m12 • IR13 . IR14) 

LOAD ADDRESS SW · RF2 · POFP 

LOAD A SW· RF2 • POFP 

LOAD B SW • RF2 • POFP 

LOAD MEMORY SW • RF2 • POFP 

IR12 (EIR • IR13 • IR14) 

ffilO [IR15 (IR14 • PHl (EIR • IR12 · IR13))] 

MTE { (T4T5 (PH3 • ISZ)) + 

(T3T4 • CF2 (PH3 · ISZ)) + 

(T5T6 · CF2 (PH3 • ISZ)) + 

(PH3 · ISZ) [(S67 (PH3 • ISZ) (TOTl • T6T7)) + 

(T5T6 · T4T5 (PH3 • ISZ))]} 
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MPT = LPS • M6 • M7 • M8 • M9 • MlfJ' • Mll 

MRT = 
MST = 

MTE = 

MWL = 

MWT = 

OPO = 
OPO = 
OVFF = 

[(M12 • M14 · TTK · MPTl · MPT2) + 

(M12 • M13 · M14 · MPTl · MPT2) + 

(M12 • M13 • M14 · MPT3) + 

(M12 • M13 • M14 • MPT3 • MPT4) + 

(M12 • M13 · M14 • TTK • MPT4)] 

MTE [Tj1' + (Tj1'Tl · CF2) + (Tl T2 • CF2)] 

[T2(MRT + (MTE • CFl))] [(LMS + ISG) (AAF + BAF) 

(PH3 (JSB + STR))] 

P123B • MPT (MNS) 

(PH3 · ISZ) + [(LMS + ISG) + (AAF + BAF) + (PH3 + (JSB + STR))] 

MTE [(867 (PH3 · ISZ) (Tj:}'Tl • T6T7)) + 

(T5T6 • T4T5 (PH3 · ISZ)) + (T4T5 (PH3 • ISZ))] 

ffiI4 · PHl (EIR · IR12 · IR13) 

IR14 + PHl + (EIR + IR12 + IR13) 

(STF • IOS) + [(ADD • PH3 • T4) + (TR2B • ASG • T5) • 

(TR15 • RB15 • SB15) + (SB15 • RB15B • TB15)] 

OVFF = CLF • IOS 

P123 = (PHlFF + PH2FF + PH3FF) (RF2 • EPH) 

PHl = (PHlFF (RF2 • EPH) 

PHl FF = (JMP • PH2 · TRI!· PH4FF) + 

(PH4FF • PH3) + 

(PRSFF + POFP) + 

(PH4) 

PHlFF = PH2FF + PH3FF + PH4FF 

PH2 = PH2FF (RF2 • EPH) 

PH2FF 

PH2FF 

PH3 

= (TR15 · PHl · PH4FF • OPO) + (PH2 · TR15) 

= PHlFF + PH3FF + PH4FF 

= PH3FF (RF2 • EPH) 

PH3FF = ( OPO • PHl (TRI5 • PH4FF • JMP)) + 

(PH2 (TR15 • PH4FF • JMP)) + 

[(LMS + DMS) (SlFF · S2FF)] 

PH3FF = PHlFF + PH2FF + PH4FF 
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PH4 = PH4FF( RF2 • EPH) 

PH4FF = [INT · RUNl (JSB · JMP)] + 

(RUNl · INT • fil5) 

PH4FF = PHlFF 

PO PIO = T5 (PRSFF + POFP) 

PRS = PRESET SW · RF2 

PRS = PRESET SW. + POFP 

RARB = AAF [(JSB • PH3) (Pl23 • Tl)] + 

fill { [(PH3 · IR14 • fill · EIR) (PH3 • T3T4)] + 

[CPR (PH3 • T3T4)] + 

[ADD (PH3 • T3T4)] + 

[(T3) + (T4T5) (SRG + (IOG · TR6))] + 

[TR8 (ASG • T3)] + 

(STR • PH3 • T2) + 

(ASG • T4T5)} 

RBf1 = RARB (ARf1) + 

RBRB (BRf1) + 

RPRB (PRf1) + 

ISZ (PH3 · T3T4) 

RBl-15 = RARB (ARl-15) + 

RBRB (BRl-15) + 

RPRB (PRl-15) 

RBRB = BAF [(JSB • PH3) (Pl23 • Tl)] + 

fill { [(PH3 • fil4 · IRll • EIR) (PH3 • T3T4)] + 

(CPR (PH3 • T3T4)] + 

[ADD (PH3 • T3T4)] + 

[(T3) + (T4T5) (SRG + (IOG · TR6))] + 

[TR8 (ASG · T3)] + 

(STR · PH3 • T2) + 

(ASG • T4T5)} 

RFl = RNS (SlFF • S2FF) • T5 

RFl = HLSFF + T5 (PEH + HIN) 

RF2 = (SlFF • S2FF) T7S 

RF2 = PRSFF + POFP + RFl (T7S) 

RL4 = SRG ((TRf1 • TRl • TR2) + (TR6 · TR7 · TR8)] 
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RLL 

RMSB 

RNS 

RNS 

RPB 

RPE 

RPRB 

RRS 

RSM6-9 

= 

= 

= 

= 

= 

= 

= 

= 

= 

SRG [ {TR!J' · TRl • TR2) + {TR6 • TR7 • TR8)] 

(T!J' · Pl23) + (T3T4(PH3 • JSB)] 

RUN SW.· POFP 

RUN SW.+ POFP 

Pl23B · T¢ · TS 

PRSFF + POFP 

{PH4 • T3T4) + {PH3 · T6T7) + 

(OPO • T6T7) + [Tl T2 {JSB • PH3)] + 

[PH4 {Tl T2 + T5)] 

SRG [(TR!J' · TRl · TR2) + (TR6 • TR7 . TR8)] 

T7 · PH4 

RSMl0-15 = 

RST = 
RSM6-9 + [(TS • PHl · ffilO · OPO) T7] 

TS(T!J' · Pl23) 

RTSB 

SlFF 

S2FF 

SB!J' 

SBl-15 

SCL!J' 

SCLl 

SCL2 

SCL3 

SCL4 

SCL5 

= EIR · JSB {PH3 • T3T4) + 

T6T7 [PH2 + (PHl • OPO)] + 

CPR · IR12 (PH3 · T5) 

= T2 {RNS + SCS + LMS + DMS) 

= SlFF · Tl 

= (RMSB • MR!J') + (RTSB · TR!J') + 

(IOI • !OBI!)') + 

(T6T7 • ILS) { [(PH4 • T3T4) + {PH3 • T6T7) + 

{OPO · T6T7)] + 

(T1T2 {PH3 • JSB)] + 

(TR2 '(ASG • T4T5)]} 

= (RMSB · MRl-15) + 

{RTSB • TRl-15) + 

(IOI • IOBI 1-15) 

= 

= 

= 

= 

= 

= 

TR!J' • TRl • TR2 • PH5 

TRI)' • TRl · TR2 · PH5 

TRI)' · TRl • TR2 · PH5 

TRI)' · TRl • TR2 • PH5 

TR!1 • TRl • TR2 • PH5 

TR~ • TRl · TR2 • PH5 
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SCL6 = TR!J' · TRl • TR2 • PH5 

SCL7 = TRj1 • TRl • TR2 · PH5 
--- -

SC~ = TR3 • TR4 • TR5 • PH5 

SC Ml = TR3 · TR4 • TR5 · PH5 

SCM2 = TR3 • TR4 • TR5 • PH5 

SCM3 = TR3 • TR4 • TR5 • ffi 
SCM4 = TR3 • TR4 • TR5 • PH5 

SCM5 = TR3 • TR4 • TR5 • PH5 

SCM6 = TR3 • TR4 • TR5 · PH5 

SCM7 = TR3 • TR4 • TR5 · PH5 

scs = SINGLE CYCLE SW • RF2 · POFP 

SEO = LMS +LADS+ [LAS+ (AAF • LMS)] + 

[LBS + (BAF • LMS)] 

SFC = IOG (TR6 • TR7 •, TR8) 

SFS = IOG (TR6 • TR7 • TR8) 

SIR = T5 (Buffered) 

SKF = (SFS • IOS · OVFF) + 

(SFC • IOS • OVFF) + 

SFS • ISEFF (IOGE · SCMj1 · SCLj1) + 

SFC • ISEFF (IOGE · SCMj1 · SCLj1) + 

SFS · FLFF (IOGE · SCM- · SCL-) + 

SFC • FLFF (IOGE · SCM- · SCL-) 

SL14 = SRG [(TR~ · TRl · TR2) + {TR6 • TR7 · TR8)] + 

SRG [(TR~ • TRl · TR2) + {TR6 • TR7 • TR8)] 

SLM SRG {TR6 + TR!)') 

SRG = IRl~ [IR15 (PHl • IR14 {IR12 · IR13 • EIR})] 

SRM = SRG [(TR6 • TR8) + {TR?J • TR2) + 

(TR6 • TR7} + (TR~· TRl)] 

ST~-16 = MST· SA~-16 
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STBA = SWSA + T4 (IR14 · IRll • EIR) + 

STBB = 

STBT = 

STC = 

STF = 

STM1!1-15 = 

STM6-9 = 

STM!l'-5 = 

STP1!1°-15 = 

STP!1-9 = 

STR = 

SWSA = 

AAF [CPR· IR12 (PH3 • T5)] + fill 

{(TR2 • ASG • T5) + 

(TR4 · SRG • T5) + 

(TR7 · TR8 · IOG) + 

(TR9 · SRG • T3) + 

(ASG • T3) + 

[IR12 • IR14 · EIR (T4 · PH3)]} 

SWSB + BAF [CPR· ffi12 (PH3 • T5)] + 

IRll { (TR2 ASG T5) + 

(TR4 • SRG • T5) + 

(TR7 • TR8 · IOG) + 

(TR9 · SRG • T3) + 

(ASG • T3) + 

[ffi12 · IR14 · EIR (T4 • PH3)J} 

SWST + (AAF + BAF (P123 · Tl)] + 

[STR + JSB (PH3 • T2)] + 

(ISZ • T4 · PH3) 

TRl 1 [T4 • IOG (TR6 • TR7 • TR8)] 

T3 (TR6 · TR7 • TR8) 

SWSM + T7 (OPO + PH2 + PH3) 

STM1!1°-15 + (T7 · PHl · OPO · EIR) 

STM6-9 + (T7 • PH4) 

SWSP + (ffil!1° • JMP · T5 · PHl) + 

(PH4 (T2 + T4T5)) + (T4 (PH3 · JSB)) + 

{T7 (OPO+ PH3 + (PH2 · JMP · TR15)J} 

STPlf/-15 + (PHl • T7 • JMP • TR15) 

IR12 (EIR · IR13 • IR14) 

T2 [LAS+ (AAF • LMS)] 

SWSB = T2 (LBS + (BAF • LMS)] 

SWSM = T2 • LADS 

SWSP = T2 • LADS 

SWST = T2 • LMS 

867 = (T1T2 · T3T4) {T7T!1 [(PH3 + ISZ) + (T5T6)J} 
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T~ 

T~Tl 

Tl 

TlT2 

T2 

T2T3 

T3 

T3T4 

T4 

T4T5 

T5 

T5T6 

T6 

T6T7 

T7 

T7T~ 

TANl 

TAN2 

TAN3 

TAN4 

TB~ 

= 

= 

= 

= 

= 

= 
= 

= 

= 

= 

= 

= 
= 

= 

= 

= 

= 
= 
= 

= 
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T7T~ • T~Tl 

T7T~ • CLl 

T~Tl · T1T2 

T~Tl · CL2 

TlT2 · T2T3 

T1T2 · CLl 

T2T3 · T3T4 

T2T3 • CL2 

T3T4 • T4T5 

T3T4 • CLl 

T4T5 · T5T6 

T4T5 · CL2 

T5T6 · T6T7 

S67 · CLl 

T6T7 · T7T~ 

T6T7 • CL2 

TB~· TBl • TB2 • TB3 

TB4 · TB5 • TB6 · TB7 

TB8 • TB9 • TBl~ · TBll 

TB12 • TB13 • TB14 · TB15 

ADF [(RB~· SB~ • C!J') + 

(RB~· SB~ · C!J') + 

(RB~· SB~ · Cl1)] + 

EOF ((RB~· SB~) + 

(RB!1 · SBj1) ] + 

IO F (RBj1 + SBj1) + 

ANF (RBJl • SBj1) + 

CMF • RBj1 + 

SRM (RBl + SBl) + 

RL4 (RB12 + SB12) + 

RLL (RB15 + SB15) + 

RSM6-9 • SRAXl, X3, X5 or X7 

EFF • SRG ((T3 · TR6 · TR7 · TR8) + (T5 · TR!1 · TRl · TR2)] 
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TBl = ADF [(RBl • SBl · Cl) + (RBl · SBl · Cl) + 

(RB 1 • SB 1 • C 1)] + 

EOF [(RBl · SBl) + (RBl · SBl)] + 

IOF (RBl +SBl) + 

ANF (RBl · SBl) + 

CMF · RBl + 

SRM (RB2 + SB2) + 

SLM (RB!}' + SB!}') + 

RL4 (RB13 + SB13) + 

RSM6-9. SRAX2,X3,X6 or X7 

TB2 = ADF [(RB2 • SB2 · C2) + (RB2 • SB2 · C2) + 

(RB2 · SB2 · C2)] + 

EOF [(RB2 · SB2) + (RB2 • SB2)] + 

IOF (RB2 + SB2) + 

ANF (RB2 · SB2) + 

CMF • RB2 + 

SRM (RB3 + SB3) + 

SLM (RBl + SBl) + 

RL4 (RB14 + SB14) + 

RSM6-9. SRAX4, X5, X6 or X7 

TB3 = ADF [(RB3 • SB3 • C3) + (RB3 • SB3 · C3) + 

(RB3 • SB3 • C3)] + 

EOF [(RB3 · SB3) + (RB3 · SB3)] + 

IOF (RB3 + SB3) + 

ANF (RB3 • SB3) + 

CMF • RB3 + 

SLM (RB2 + SB2) + 

SRM (RB4 + SB4) + 

RL4 (RB15 + SB15) + 

RSM6-9 · SRAlX, 3X, 5X or 7X 
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TB4 = ADF [ (RB4 • SB4 · C4) + (RB4 • SB4 • C4) + 

(RB4 · SB4 · C4)] + 

EOF [(RB4 · SB4) + (RB4 • SB4)] + 

IOF (RB4 + SB4) + 

ANF (RB4 · SB4) + 

CMF· RB4 + 

SRM (RB5 + SB5) + 

SLM (RB3 + SB3) + 

RL4 (RB!J' + SB!J') + 

RSM6-9 • SRA2X, 3X, 5X or 7X 

TB5 = ADF [(RB5 · SB5 · C5) + (RB5 · SB5 · C5) + 

(RB5 · SB5 · C5)] + 

EOF [(RB5 · SB5) + (RB5 . SB5)] + 

IOF (RB5 + SB5) + 

ANF (RB5 · SB5) + 

CMF · RB5 + 

SRM (RB6 + SB6) + 

SLM (RB4 + SB4) + 

RL4 (RBl + SBl) + 

RSM6-9 . SRA4X, 5X, 6X or 7X 

TB6 = ADF [(RB6 · SB6 · C6) + (RB6 · SB6 · C6) + 

(RB6 · SB6 · C6)] + 

EOF [(RB6 • SB6) + (RB6 · SB6)] + 

IOF (RB6 + SB6) + 

ANF (RB6 · SB6) + 

CMF· RB6 + 

SRM (RB7 + SB7) + 

SLM (RB5 + SB5) + 

RL4 (RB2 + SB2) + 
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TB7 = ADF [(RB7 • SB7 · C7) + (RB7 · SB7 • C7) + 

(RB7 · SB7 · C7)] + 

EOF [(RB7 · SB7) + (RB7 · SB7)] + 

IOF (RB7 + SB7) + 

ANF (RB7 · SB7) + 

CMF · RB7 + 

SRM (RB8 + SB8) + 

SLM (RB6 + SB6) + 

RL4 (RB3 + SB3) + 

TB8 = ADF [(RB8 · SB8 · C8) + (RB8 • SB8 · C8) + 

(RB8 · SB8 • C8)] + 

EOF [(RB8 · SB8) + (RB8 · SB8)] + 

IOF (RB8 + SB8) + 

ANF (RB8 · SB8) + 

CMF • RB8 + 

SRM (RB9 + SB9) + 

SLM (RB7 + SB7) + 

RL4 (RB4 + SB4) 

TB9 = ADF [(RB9 · SB9 · C9) + (RB9 · SB9 · C9) + 

(RB9 · SB9 · C9)] + 

EOF [(RB9 · SB9) + (RB9 · SB9)] + 

IOF (RB9 + SB9) + 

ANF {RB9 · SB9) + 

CMF · RB9 + 

SRM (RB1!1 + SB1!1) + 

SLM (RB8 + SB8) + 

RL4 (RB5 + SB5) 

TB1!1 = ADF [(RBW · SB1!1 · Cl!1) + (RB1!1 · SB1!1 • Cl!)') + 

(RB1!1· SB1!1· C1!1)] + 

EOF [(RB1j1 · SB1j1) + (RB1j1 · SBlj1)] + 

IOF (RB1j1 + SBlj1) + 

ANF (RB1j1 · SB1j1) + 

CMF • RB1j1 + 

SRM (RBll + SBll) + 

SLM (RB9 + SB9) + 

RL4 (RB6 + SB6) 
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TBll = ADF ((RBll • SBll · Cll) + {RBll · SBll · Cll) + 

{RBll • SBll · Cll)] + 

EOF ((RBll • SBll) + {RBll • SBll)] + 

IOF (RBll + SBll) + 

ANF {RBll · SBll) + 

CMF • RBll + 

SLM {RBl~ + SBl~) + 

SRM {RB12 + SB12) + 

RL4 {RB7 + SB7) 

TB12 = ADF ((RB12 · SB12 · C12) + {RB12 · SB12 · C12) + 

{RB12 • SB12 • Cl2)] + 

EOF [{RB12 · SB12) + {RB12 · SB12)] + 

IOF {RB12 + SB12) + 

ANF {RB12 • SB12) + 

CMF· RB12 + 

SRM {RB13 + SB13) + 

SLM {RBll + SBll) + 

RL4 (RBS + SB8) 

TB13 = ADF ((RB13 · SB13 · Cl3) + {RB13 · SB13 · C13) + 

{RB13 • SB13 · Cl3)] + 

EOF ((RB13 · SB13) + {Ri3f3 · SB13)] + 

IOF {RB13 + SB13) + 

ANF {RB13 • SB13) + 

CMF • RB13 + 

SRM {RB14 + SB14) + 

SLM (RB12 + SB12) + 

RL4 {RB9 + SB9) 

TB14 = ADF [(RB14 • SB14 • C14) + {RB14 · SB14 · C14) + 

{RB14 • SB14 · C14) J + 

EOF [(RB14 • SB14) + {RB14 • SB14)] + 

IOF {RB14 + SB14) + 

ANF {RB14 • SB14) + 

CMF · RB14 + 

SRM {RB15 + SB15) + 

SLM {RB13 + SB13) + 

RL4 {RBl~ + SBl~) 
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TB15 = ADF [(RB15 · SB15 · Cl5) + (RB15 · SB15 · Cl5) + 

(RB15 · SB15 · Cl5)] + 

EOF [(RB15 · SB15) + (RB15 · SB15)] + 

IOF (RB15 + SB15) + 

ANF (RB15 · SB15) + 

CMF · RB15 + 

SL14 (RB14 + SB14) + 

RRS (RB~ + SB~) + 

RL4 (RBll + SBll} + 

EFF · SRG [(T3 · TR6 · TR7 · TR8) + 

(T5 · TR~· TRl • TR2)] + 

RB15 • SRG [(TR7 · TR8 · T3} + (TRl · TR2 · T5}] 

TS = CFlD· CFl 

TSA = CFlD· CFl 

x~ = (TTK · M12 • M13 · M14) + (M12 • M13 · M14) 

Xl = (TTK · M12 · M13 • M14) + (M12 • M13 · M14) 

X2 = M12 · M13 · M14 

X3 = M12 • M13 · M14 

XOR = EIR · IR14 · IR13 · IR12 

Y~/1 = (TTK · M13 • Ml4} + (M14 · Ml3} 

Y2/3 = M13 · M14 

2-14 



computer geography 



~ 
I 

........ 

HP 21168 BOARD LOCATION 
N 
0 __. 1/0 CONTROL 02116-6041 

N 
0 
N 
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FRONT PANEL 
COUPLER 
ARITHMETIC 
LOGIC 12-15 
ARITHMETIC 
LOGIC 8-11 

ARITHMETIC 
LOGIC 4-7 
ARITHMETIC 
LOGIC 0-3 
TIMING 
GENERATOR 
INSTRUCTION 
DECODER 

SHIFT LOGIC 

EAU* 

EAU* 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

OMA! 
OMI 

OMA* 

OMA* 

OMA* 

OW.A"" 

02116-6184 

02116-6026 

02116-6026 

02116-6026 

02116 ... 6026 

02116-6281 

02116-6027 

02116-6029 

02116-6196 

02116-6202 

02116-6206 
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02116-6206 

02116-6205 

02116-6204 

02116-6203 

N 
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MEMORY 
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0 

__, __, 

-N 

__, 
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( FRONT VIEW ) 

PWR FAJ..li 02116-6175 
PWR FAJL ~RES1AR1)_12588-6001 

MMD 02116-6274 

PE** 12591-6001 

ID3* 02116-6265 

SPARE 

'I02* 02116- 6265 

SPARE 

OSY 2/3* 02116-6266 

osx 2/3* 02116-6266 

SA3* 02115 -6001 

SA2* 02115-6001 

SA 1 02115-6001 

SA" 02115-6001 

DSY 0/1 02116-6266 

osx 0/1 02116-6266 

101 02116-6265 

SPARE 

100 02116-6265 

SPARE 

DML 02115-6044 

** MEMORY PROTECT 12581-6001 

SPARE 

I 1/0 PLUG-IN OPTIONS MAY BE A00£0 AT ANY TIME PROVIDING THE CURRENT REQUIREMENTS 00 NOT EXCEED 
THE POWER SUPPLY RATINGS. 
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'+5~ F,q' lz_q 7/o j{._? 

M 
\ 

4-70 TE t;\E;M_ElCT 

4-71 .11.MD Gt.Jl> 
Lilz.. -t-_A..i;i_ 

lit33 
~ 
3'l~ 

Lus M !± DML ~ 
( 

4'1 

~ 
m 
118 

~ Mf'llh .Li:_ ME~ . 

r41S MN2 MMO 

1426.: MT ., 
&+!% 

I~ 
!..! 

1477-f- ---4-?K_ 

~ t-t1N5_ MMO ~ 

HP 21168 
BACK PLANE WIRE LIST 



HP 2115A backplane wire list 



J_ 
z 

2. 
....±_ 
_5_ 

..f:L 
_7_ 

_e. 
3._ 
IQ 
..l.l 
-12 

01 13 

I .M.. 
1--'" 15 

J.Q_ 

J.7 
-1.6.. 
J'l 

_g_o 
2.1 
22 
2.3 
24 
25 
26 
27 

~ 
Z"I 
'.30 

31 
_V 

J'l 
::52. 
'.33 
34 

l MEMORY 11 t~l~cMETlc I I I 10 I ~ 

50c•Cf I z 3 4 5 b 7 8 9 10 II 121314 15 lb 17 IB 19 Z021 222~24 1121131141~ 161171@mlZOl21122123 ., .... " 

zv 
+4.SV 
+7v 
+IZv 
-12v 
+20V 
GND 
GND 
LAMPGND 

+30V 

ISG EAU 
STF ~ 

OVF IN_Q_ 

IOO 
TR~ 
CLF 
IOI 
OVF 
EIND 
RRS 
CL...C. 
C¢ 
AAF 
TR¢~ 
SLM~) 
SFC. 
HIN 
RL4 

5RM1B OML 
IOCO ~ 
SL141fil_ DML 
SLB ERS 

SFS E.B_5_ 
STC 
BAF 
ISR 
SRM B OML 
SLM B OML 

ADD SRF 
MAC. 
ST~-1 _i_ 

I~ 

CbPi:>ER ~U 

3 
B 

3 
41 lb q 

J"I ~ ~ :;'Q "' 8i8 
lsj 

51 11 La 
z~ 1'1 ~ IZ4 3 3131 31 4~ 

7!J L2g L4: ~I~ 
(j 71 

7 

7' i1' 74 7-<j 

ls;J 
41 '1.tl 

L 
5 

In 

I Z '.3 4 5 6 7 8 q 10 JI IZ 13 14 15 16 17 18 1q izqz1 Z2 ~~ 112113~11sl.1~111l~llQ~IZI12212 

HP 2115A 
BACKPLANE WIRE LIST 

DISPLAY BD 

DISPLAY BD 



CJ1 
I 

!'.\:) 

l 11 ARITHMETIC l I I 
MEMORY LOi_IC I/0 = 

~ s.GN>< soc'" I z 3 4 5 b 7 8 ~ 10 II 1213 14 15 lb 17 18 I~ 2021 222324 

35 lE,s~-15 SRF 1%\ziJ 11 

112 113 114 I~ 16117118 liq IZO 121122 IZ~ 

~a sT111Lai-11 lzz z 
iq_ STJiB 26 26 i1J gj 51 

43_ mFJfiJ _Q_ML 70767676 

44 ~ ..5.RJ 5 5 :; 5 75 IZ 82. 

4li. ASG IOIRZI 

56 AN F 7A ·rz 7;z-rz ~ 
~ R~ 7777 ~ 
~0 STR 811641 
61 _i~a .. lsz~ 
62 RMSB 8 8 8 8 )f>S 13'll 
63 RPRB IZ !Z 12 12 ~ 4 
64 IS>! ' 247661 6'1 

1q ~ 

67 IOG J: 6 lb I~ D 
68 PH4 'STG 13 i3'! ~ 

71] @9 
51 

~ T~3T~4,,._-t---+~t-t-+-+-1-t--t-t-+-t-+-t-+15+m:'-=f-'7+-+-'-'+--+-1-+--+=1-+-+-+-+--+-+-1-+-+-+-+--+-+-~-+-+--l'-+-+--~--+-+-1'-+-+--+-+--+-+-1-+-+-+-+-+-+-1-+-+--1-+--+--t--i--~~~-t 
70 Tl T2. 21 52 -
71 Pl2.'3 21:@1 13 ~ 
72 MWT IZ 1:~ l5C ~ 
7.3 RPS T46 2 

75 P12'3 31 

77 PH2. 
I z 3 4 5 6 7 s g IOJI IZ 1314 15 lb rr 1a 1q1ro1z1 22 ~~ 112. 113 ~II I~ 117 118llq'!::<:1211~ IZ3 

HP 2115A 
BACKPLANE WIRE LIST 



01 
I 
~ 

l 11 ARITHMETIC l I I 
MEMORY LOJJIC I/0 j 

l:'<f 5"(,NAL '°""' I l 3 4 5 b 7 8 ~ 10 II 12 13 14 15 lb 17 18 I~ zo ZI 22 23 2~ 
78 PH I STG 41144 ~ IZ"I 
<'1 rrs 5"1 ~~ 10 

_ao TI 5 11'2 7113 2~ 

82. POP:r\t 61 63 

85 SW~B_ 71 Z'li 10 
86 SWSM 7 ~ I~ ll:j 
87 T4 T5 lb 5'1!21 Z~ 31 b 

'11 MST 112.ID 3 
qz cIR s<4 

q5 

% 
q7 
qg 
qq 
100 

101 
102 

103 
104 

105 

106 
107 

1oe 
1oq 
110 

111 
11'1. 

113 

114 

115 
116 

117 

118 
11'1 
120 

PH 3 i6(1b062 
SWST I~~ lzc1 ~ 
SWSP ~3 3 

RPE 1451 ~ 

TOTI 11'~ 1:56 
T6 11 l6d3C 
MIT 3fl~~ 2 
TR I RAFQ\-3 139 q ~ 84 5 
TR3 '1 8 8~ IS 10 ~ 
Ml 
MR3 
IOB03 
TANI 
TR2 
:!OBOZ 

MRZ 
TRI 
TR3 
MRI 
M3 
C4-

IOBOI 

DML 

DML 
RAF ¢-3 

:I 
DML 

RAF¢-'3 
I/ 

I~ 9 

1414~ 
5 

165' 
4 4'4~ 10 

3 16 
18 

I z 3 4 5 6 7 e g 10 JI IZ 13 14 15 lb rr 181q1~21 22 2~~ 

112 113 114 /~ 16 117 l_§llq 1~12112212" 

5 5" 

6_!_ 

51 I~ z Zl 

HP 2115A 
BACKPLANE WIRE LIST 



l 11 ARITHMETICl I I 
MEMORY LO_[IC .I /0 

~ '.',.(,NA• '.'.Oi.,11(~ I l 3 4 5 b 7 8 CJ 10IIIZ13 14 i5 Jb 17 18 19 Z021222324 112113114115 16117118JIQJ20J21J22Jd 

I ZZ TR2 '3si i:[6 71 ~ 

IZ5' MZ DML 13 
l:?.6 MR0 RAF¢-3 163 4 

q 13 

!..&a TR7 11 la'JgQZI 15" 

t--'-'12~CJ-+-l'!J~5----t=D~M=L--+--t=58'+--'---+-+--+--+--1---+-+--+--+-1-+-+--+--+--t----FL~=+-+-t--t-+--+---+--t--;-t--+--+--+--11-+-+--+--+-1-!-+-+---+--+--t---t-+-+-+-t-i-+--+--+--<---+-+--+-+- t-- __ t---+- - t---t-- ---+-- r--- ---~ 
130 MR7 RAF4-7 Z5 3Z 

t--'-/3~/-+-I~0~8~0~7---t--+--~t--t-+---+--+--+-!-+-+---+--F~~5-+-+---+-+-+-+--+--+--tl-+-+'-5Z-+--+--l-+~~~5~Z-+--+--+-+-'~5~g~5~0~5g'+-l-!-+-+---+-+--t-+-+-+---t--t--t-+--+---+--+-;-+-+--+-+-+-+-+--->-+-+--+--+->--------4 
132 TAN2. 43 51' 
133 TR6 zs;:g zz 53 5523 

t--'-'13~6-+-=M=R~6~-+--~~AF~4~--7-+--+--+--t---+-+--+--+--t---+--F6~5-+t-+-+--+-+-f-fz~gl-+-+--+--+-t-~-+ t--+--+--+-~l-+-+--+---t-+-;-+-+---+--+--1-+-+-+-+-t----t-+-~-+--+-+-r-+-r-+--+--+--i---+-+--+-+--t--tl--~-----­
t--'-/3~7-+-~T~R~S~--+---+--+--+--+'~Z~l2~Z6""1---+--+--l---+-+-'o=+-+--l---+6::+--+--l-!~('J+--l-+--+--+-+-!-+-+--+-+-l-!-+-+--+--~-l---+-+--+--+----+--+-+--+--~-+-+--+--+-t-+-+--t--+-1--t-+-+---+--t--;---+-+•,--4--+------~ 

133 TR7 z;j 16 // B3 17 
1:1'1 MRS j_ IA 

140 M7 DML 50 

141 CB RAF4~--7~-+--+-l---+-+--+--+--l~-+--+"67~b~~,'l--l-+-l--+--+--l-+-+---+--l--+--+-+--+--+--t--+-+--+--+--l---+-+--+--l-I- -+--+~---+-+--+--+---+-+-+-+-+--~~r--t-->---t--il---t---t--t-T-+--t---+-+-T-~-+------1 
t--'-4~Z-+-I=0~8=0~5'-+--+---t--t--+-+--+--1--t--+-+--+--F~+-+--1-+--+--+--+--t-+-+=-6/+-~541--+-+--+~~5~1~i--=-i:--=i!:_i-~t-':i5~1+-~~2HZ~~'l-l-!-+-+--+--+--t-+-+-+--+-1--t-+-+--+--+--t-+-+-+--+--1F--t-'--'-~-+-~ ~-+-------~ 

143 TR4 2i122 2.7 54 79 ~ 

144 TRb ~ ~ 3~ J') 

145 TR4 ~ ~ 7.5 72. 61 I/ 
146 IOB04 [b:; 63 42 
147 MG_ DML ~ ~ Z9 

...-,4~8,.......=M=R-4~4-'-RA-F~4---7--F-.:+--+--4--+-+--+--+--l--+--+"~~+--l--+-+--+--+--t--+z~o-+--+--+-+--1-+-+--+-+--l-!-+-+--+--t----t--+-l--+--+----+--+-+---+--+--t-t-+-+ -t-+--+-+--11--+-+--+--t-t----t-+-+--+--+--11--+--~~--t 

14q TR"l RAF 8-11 j_2: ~ 176/ tl:_3 

t-:l~~O-+-~T~R~ll'--+.:-~"---t::+-~f6ij"'\"''8~1~31-+--+-+-+1~51-t--+-+-+5~5~!-'-=f--+-t--+-lf-+-+-+-+--1-+--+--t--+--1-+--+-+-+-t--1-+-+-t--~1-+--+-+-+-+--t--+-+--t---- -/-i-t--+--+--+-~~+-+-+--~~-- -t-----~---t 
'.51 M9 DML. [SC 43 
15::0 MRll RAFl9-11 Z5 5Z 

153 IOBOil ~ 55 

[60 /:>4 TAN3 ~ 
150 TRIO ~ 58 14 5j 
156 IOB0!9l 5'7j 71 5 58 
157 MS OM L. 13'1 
!58 MRI¢ RAFl9-11 [65 

t-160~t-TR--""'ll~-+----1'"---+--+-+--11--+~l81-!-+-+-+-10+--t--+-+--l4~~~3~1§11-+--+--1---+--+-+-~50-+-+----+--+-+--+--t----t-+-+---+--+--11-t-+--+---+--1-!-+-+--+--+-'1-t-+--+-+--t--t--~-~+-+--t-+--+--1--t-+-+--+--+-,1-+------t 
161 i:-mg l_ :a 42 
162 Mil DML I~ j53 
103 c 12.. RAF8-ll ?"36 

I Z 3 4 5 b 7 S q 10 JI 12 13 14 15 16 17 18 19 IZOZI 22. 2°3'~ llZ 113 ~II 1~111118119~1ZI IZ2 IZ3 

HP 2115A 
BACKPLANE WIRE LIST 



c:J"l 
I 

c:J"l 

l MEMORY 11 'l~l~cMETlc l I I 10 I 

~~~~~~3 
~ S.(,.NJq I l 3 4 5 b 7 8 ~ 10 II 12 13 !4 !5 lb !7 IB 1q 20 ZI 22 23 24 112 /13 li4 1l5J 10 l17118 llq 120121 122125 'fM .;;-;------1 
;,4 I~9 IRAF ..a:.u 
~ T~ '5"4. b6 
166 TR.!2_ lb 
167 TRB 17 se i?'ll1sl7.iil 
16'3 IOB08 bO 

_)fr,_g MIO lDML 72 

170 MRS RAF.Jt-1\ 

ill 'Jli3 iRB.FIZ-15 

.HZ. \Rl5 15 36 
1-r_;;t PIZW DMI... 

_l"Y4 ITR EAU 

.l.75" IOBOl5 

176 TAN4 
1--.. IR14 

l.1? IQ.El..O 14 

tr:JE.48 
:I 6517676 

_17q MIZ - - -t--t--t---t--+-+-t--+-+---t--t--j-j- -- t--t-+ -t--i --t--t--t-+--t--+---+--t-+--t---<-----~ 
Ifill_ MRl4 

Jfil TRl3 

18Z TRIS 

18'5 MRl3 

lR4 MRT_il_ 

C\b 
S_IG !"%122 I ___ -+--t--+-<!-+---+--+-<>--<l.a...., -•--+--+-+-........., ..........,~--+--+-+->-•- +-<--<-+--+-+-+--+--+--+-+-+-+-+-+---l-+-+-+-+--+--+--f-+-1-+-+---1- t----t-t- _ t _ __ 

r--""-1r==--]&rA~Fc,1=2~~""-+--+--t--t-+-+--+-r---r=t--+-r-+-+--r64'-'+--fs=iur-+-+--t-+-+-+-+--t--r-+-+--+--t--t-+-+--+-r-+--+--+-+--1-+-+--+-r-+-+-+-+-1-+-+---+-+-+-- _ _, _1 _____ ·~ -+-+-•--+_._._ ____ _, lli5 
186 IOBOl3 77 6 I 74IH 
IB.:I TRIZ 

18...:a._ TRl4-

-+-+-+-+-+-t-+--t--t-t-t--+--t-+-lt-+--+------1 

1% TB 1 75 13 tr? 9 
t-'-o'lq~·y-+-~~.8~2=--+---l--+-f-+-i~+-l-+-f-f184:...+-+-F55"+--f-fl@,~<1_+-l-+8~-+--l-1--f-k4 __ +-1-+-+--+-t-t-+-+--t--t-+-+--+-t-t--+--t-+--11-+-++-+-+--+--t-+--11-+-+--+-+-+--+--t-+.....,f-+-+-+-+-1-+-----f 

1'18 TA3 _i !!_5 !TI 17 '"' 7 
199 TB± RAF4-7 'R8J b 
ZOO T85 13f[5i 5 
ZO/ TBb 55~ 
zoz TbT I ~ 17~ 
:203 TBB RAF 8-·ll 6'l~ 
Z04 T~ 13tr?° 

Z06 TB I I _l IJ2 t7~ 

HP 2115A 
BACKPLANE WIRE LIST 



J'I 
I 
:J) 

l 11 ARITHMETIC I I I -MEMORY LO¢ IC :I /0 _ 

~ 5,(.,NAL 50v" f I Z 3 4 5 b 7 8 'f 10 II 12 13 14 IS" lb 17 16 19 Z0 ZI 22 23: 24 112 113 114 11 16 1171_1§ liq IZO 12112Z123 

207 TBIZ RAF 12·15 6'11SJ Tu 
[Ros Thi3 13 r: 
;~cq TBl4 
Z.10 TBIS ::r ~84 70 

17fil] lTI 
Z.11 PcH 

:Z1z 5Tal 
PE 
SA 

]51 
3 3 

213 STI 7 7 4 
.,14 STZ LL Li fiz 
215 5T3 

Zlh ST4 
Zl7 ST5 
218 STb 
z1q ST7 
::.W__ ST8 
l-':":~..:::.:--':---+~f---+-+-l-+-+-~El~~~/1-+-+-~1~1-+-+-l-++-1-++-t-+-+-+-+-+-+-t-+-+-+-t-+-+-il-+-+-+-t-+-+-1-+-+-+-1-++-1-+--t-+-1-t--+-t-+--t-+-1 41---+-+-1--+-+---1---4---+-~~~--t 135135 J4g 
zii STq 
:;;z:::~ STl0 5Z 
ZZ:-5 STll II 
:224 STIZ 
1,,J ... __l~ STl'3 :m STJ4 lull! 152 w7 STIS 
228 ST lb 

J.c=:=.:......+=-:..=--1----r+i._--t-+-+-1-+~17s~17s:>J-~1~1 --+-+-:-+-+-11-++-1--+-+-t-+--+-~-+-++-l-+--+-+-1-++-1--+-+-+-1-++-+--+-+-+-t-+--+-+--+-+-+-1~+-f-~-+-+-+-1-+--1-~-1-+-r+~------t 
;:._-.+-_Y.1.__-+-+-+-+-16oj!!!:'.j!.j7'/.1ll7'1lll-+-l--l---l---l-<-l---l-l--+-+-1-+-+-+-+--l--+-i-+-+-1--+--l--+-1-+-+-+-+--l--~l-+-+--l-.i.-l-...+-<1-+-+-.i.--+--+-+-+-H- -t-++• --!-·..!--~-+-~ 4--+-----1 22_i PNS DISPLAY J8 le 

Z30 MNS if2 IZ 
Z31 ILS 
Z3Z PON PWR SUP 
.Z~:5 PRS . F"PC 
Z34 PRS 
Z35 
Z3b RNS R 
::~7 H LS ~ 145 

Z40 LAS ~ IBo 

Z4:S DMS 114 ~ 

Z45 LPS le:i 1zz 
2<16 MPT SA ~ I'! 
:!47 rQG{B} 1:/o SECT ~ ]&izz rs is... 1s-1111 

81 /Ill " 

I z 3 4 5 6 7 e q !OJI IZ 1314151bli 1a1q)20212223~ llZll31141J~il§111~11q~121122iz3i 

HP 2115A 
BACKPLANE WIRE LIST 



CJl 
I 
-:] 

l MEMORY 11 AL~l~cMET1c l I I 10 I 

~ '"''a' soc"' J Z 3 4 5 b 7 8 ~JO JI J213 14 1516 17 18 I~ 2021 222324 1iz 113114115 Jo11?11s11q Jto12112212, 

_Zf":C r~K_ "I/O SECT t:r ~ 7 10 jQ \() lo\+ 
Z51 "IF..1!..2_ fl{c1 7 

zbq IRQIZ 
Zb8 IROll ~ @ "z;+-J~~-p33~t-t--t---+-+--i1-+-t--+-+-t-+---+-+---1-+-t--+-+--1--t---+-+--f-+-t--+-+----1-+--+--+-+-~~~--1 
Zr~> TJ.<Q 13 

:IkQ 14-
1-=--'--ii-=-=-'-~+----+- ~+-- !---+- -

27i 
272 IRQIS 
z7:_..r, IkC,Jlb I~ 1 "33 
,274 IR(,> 17 ~ 1ll;j_§J33 

2'-/;( '.I'OBIB 35 71 Z1 [<.a.I 2]_ 27 21 Z I 
I Z 3 4 5 6 7 S g !Oil JZ 13141516rr18 lq ~21 Z2~~ /JZl13J~IJ 1Ji>li?11811q'i'.(IZliZ21Z3 

HP 2115A 
BACKPLANE WIRE LIST 



crr 
I 
00 

~ 5,(.,NAl SOv llC f I z 3 4 5 b 7 8 ~ 10 11 12 13 14 15 lb 17 18 19 Z021 22 23 24 112 113114115 1611711811q IW1211221L 
----~---~~--+----+--+-+-+-t~-+--+--+--+--+-........ ~-+--+--+--+-+-<---+-+-+--+--+-+-+-+-t-+-+-+--+--+--+-+-+-+-t...--+-+--+--+--+--+-·i-+-1-+-+--+--+---r--+-+--+-+-+-+-l-l-+-+-t--+-+--+-+-+------t 

Iii I~ ZS l1oR \-:>cl i&JJ'.lU~ z'b.. IOBI9 Ijg__ SECT 

.J..94 IO.fil= !f!. 
295 IOBill 
296 IOBil2 

>-'"~-+"-=-~--t--+---+-+--+-~<f-t--<---+"@-'-<1 1-<'rt:T=+·-+--+-->H- '60 174 _ I, ~91<!9.,_t---i-+-+--+--+--+--·-+-,_.__, __ _,___,_-+--+--+--+-->--+-t---+-+--+--+--+-+- t---t-1 ··+--------t 

...---.....-=~~--t--+---+-+--+--t--1~-i--·-rc55[rl--i-t--t--t---•-t-t--+-+--+-+--,_..--+7~8+-t-t~7b..,.__+7 ?fJG/'I -----
Z''H IOBil3 ~3Z 79 2fl. 79~7S 

t-""Z-"98"'--+-"'I-"'O-"B""I-'-14'-l--+---+--+-+-t-ll---+--+-"*"to_:.,_,31"'33q.__+-t--t--t--- -H 8Z flo t-16':~*~-f-+--+---t-11-!-+--+--+-+-+--+-+---t----11---t-+-+-+--+--+--+--+-+ t-t-- --
1-"'2-'-~~l -t-'-TO~B""I'""\5"-t--+---+-+-+-t--- t-++-·¥'7-¥11 -+--+- t- IR3l la '"'" . - 8~ --- --t---t--1 - t-- t--+--+. t---+-------
1-"'30""&""-+l"""'IO!Jil_~ljJ_.,6~--+---+-+--+-t---IH---t---+--t--+-+-t-t-,--+- , _ t--1 -t--l--+---??-t---t----1 i.q4 _c.j.Jaj_. --t----t--+-- -t--t-t- - -t-+ 1--+-+---1-- t------------i 
t-2'~0~/-+..f.-:.Eli~· ~-__,~Jlli.~L~----;-t--+-+--+--t---1 - - -t--t--t---1 - ~4 - - . -1 -+--·+--r-=<-f-t---+---t--+--+--+--+-+-t----<-- --t--+-+-t--<-+--+-+---+--+-+-+-t---+---+-+--t----+--+--;-- f- -+-+---t-~---+ - - - 1---f--+---....__..--+--+- -- - ------

302 YN7 --+-t---i·-+-+--+-- -- +-------I FPC - -t--c ~ L=V'.'~ - -- --t--- t-1--+-+-t--t--- t---+-- -t-~ - ·--+-t--+--+-+-+-i-l~-+--+-t--+-+--+-+---t---1'---t--t 
11-"~-+-----t~F~:.B:.~--+--+-+-+--+-- ~-~ t--1-t---~-+--f-~---+-~-+-+--+--+-+-~,___.___..--+-+--+--+-+--+-1--++-+--+-+-+-1--1--t--t-, ----~--t 

I/O SECT isoRO:iZ ____ --+-- _ lb 2611:_9\--i -+- t--+ ·- --t- t---t--+--t-- _ 1 -l-~ :-~-t-- ~+---_-----·~ 
303 YTN 
304 FL.GI 

305 TR lb 
i;:;; ,__.-+-f--+--+---+---+--+--+-~-+--+--+--+--+--t---i-+--f-- -t---t---+--t--1--t--t---+--j I ' ' ' . I t- --, 

J--'"=-1-"''"""'--l-S"'-A"'----+-+--+l.5".i"'-<t-- 12? t-- -- t--t-- -· r--i ·-+---+---+--+--+---+--+------~ 
1-"~--t=~'---t-S=i..8_....___-+-+--t-t---lr-i'file=o~~-''+--+-+-~ -~--+--+-+-+--+f-t---i--+-+---+---t--+--+--+--t---i-->--+-+--+---t--+-+-+--~-+-+--+--+--+---+--+--1--<r--+-+--+---l---l---+--+-+-+--+--+--+--------i 

306 I Inc 
307 s~ 

3oe lose il-""'-"'--1-'-'"""=---+-~"'-:"'----+--4'~'"<0+-~-ll---t-1'~"'9'1]+--+ -- t--+--- t--t--t--t--- - t-- - -1- -t---1 - - - t---,-t--,- t--+-+- - \-- -- ~-

tt-=--r-~--+-I-r&_I+--5~~-~'-~f-t---~-1t-t---l-t---t---+--+-+--t---i-+-_ +--- - t +. +-=-~ ~ ~l7?J%i6~~~~+--t---i-i--+--+--+-+-->--+--+-+-+--+--+-->--+-+--+---+---+-+---+: ~:-:' -_-_-:-_:-=:'_::_;~:~r--t---------t 
-t-- t--1191-+--t---1 · !17 - --t--t---+--t-- t--+-·1--<---+--+--+--+--+--+-+-+-e--t--+--t--+---+--+----+-+-t---1c--t--t- t--+--+-+--+-t---+---+--+----------t 

309 MMDz. 
~SCM1 

311 SCMZ 
312 POFP 
313 DSC' 
3.1_4 '1MD:. 

- ++-+--+--+--•--+--+---+-t---i---+ ·+- -- -- -· t---t- --1-f- --+-
- - -- - - -t-t--+--

315 M<2l 
316 Ml 

DML --~~ ~ : ;:l\ '' '-H~ _ +-+--- -- t- - ~= _- -
J-==-f--'-.!..':--+--+--+-fls4.q_-+-+--f---+ I ~1 f ~I I t--1 --t-t-t-- -+-1--+ 
~'-'---t-'-'::---t---+----+---fba""f--·t---+-t--- f-- t--· -·-1 - - t- t--- t--+-- t---¥-4 t---1--+-+---t---t--j -+--+--+--+-+--~-+-+--+--+--+--+-+- t--t--l--11--1---+-+--t--+--+--+-+---t---t--------t 
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Capacitor Board A3 03, Typical Raw DC Voltages 
(See Note 5) 

Test Source Memo!:Y_ 
Point Identification BK 16K 

Al A303R26 (White Lead) to - 3 . 9V - 3. 4V 
Collectors of A3 04Qi 
thru A304Q4 

A2 A303R27 (Orange Lead ) - 6. ov - 5.6V 
to Collec tor of A3 04Q5 
and cmo 

A3 A303R2B (White-Orange-
Gr ay Lead) to A304-1 

-12. 9V - 12.4V 

and A30! - 2 

A4 A303R30 (White-Green- +3 6. 9V +35. 5V 
Violet Lead) to A305-1 , 
- 15, A302-7, - H, R1 9, 
R44 , R54 

A5 A303R31 (White Lead) to +22 . 4 v +23.3V 
A3 04-2 , A301 - J, R45, 
R46, and J2-7 

A6 A303R32 (Gray Lead) to - 23 . B -22. 6 
A305-4, A3 01-D, A302 - 2 , 
-22 , R47, R57, junction 
of R52 and R53, a nd J 2- 5 

A7 A3 03 R3 5 (White- Orange-
Blue Lead) lo A305-2 , 

-37. 2 -3 6. 4 

A3 01-B, and A3 02-6 

AB A303R36 (White-Gray -B6. 9 -B4. 5 
Lead) to A302-24 , - BB 

A9 A303R37 (White- Red- +107 +105 
Violet Lead) to A302- ll , 
- M 

Al O A303R3B (White-Yellow- +5B. 0 +56. 4 
Viole t Lead) to A305-3 
and A302-20, - X 

Memory &!pply Regulator A302, Typical Ci rcuit Logic &!pply Regulator A301 , Typical Cir cuit 
Voltages (See Note 5) Voltages (See Note 5) 

Test Point 
Desc ription 

Emitter 

Q50 Base 

Collector 

Emitter 
Q51 

Base 

Q52 Emitter 

Q53 Base 

Emitte r 

Q54A Base 

Collector 

Q55 Emitter 

Q56 Base 

Emitter 

Q57 Base 

Collector 

Q5B Emitter 

Q59 Emitter 

Q60 Base 

Emitter 

Q61A Base 

Collector 

Q63 Em itter 

Q64 Base 

A302-l (+22V 
Temp Sense) 

A302-13 (+32 V 
Temp Sense) 

DC Voltage 
Measurement 

- B.3V 

- 9. ov 
-14. ov 

- 8.3V 

- 9. ov 

-13. 1 v 

- 11. 5V 

- 0.7V 

0 . ov 
+24 . 5V 

+23 . 5V 

+21. 7V 

+ 0. 7V 

o. ov 
- 25.2V 

+ 0. 7V 

-24 .4 V 

- 21. 4 v 

- 0 . 7V 

0. ov 
+3 4. ov 

+3 2.6V 

+30.6V 

- 7. 9V 

- 7. 9V 

Test Point DC Voltage 
Desc ription Measurement 

Q3 0 Base + 4. 5V 

Q31 Base + 4 . 5V 

Q32 Emitter - !. 2 V 

Q33 Base + 0.1 v 
Collector - 2 . 3V 

Q3 5 Base o.ov 

Q37 E mitte r - 3. 3V 

Q3 B 
Base - I. 9V 

Collector - 4 . 4V 

Q39 Base + 0. 7V 

Q41 Emitter +12 . 7V 

Q42 Base +II. 3 V 

Collector +14. ov 

NOTES: 

1. Capacitor values are in microfarads . 

2. See "Overall Computer Interconnection and 
Schematic Diagram" for connections to the 
Card Cage Assembly and Door Assembly. 

3. Jumper ''A'' must be removed when external 
power control connector J2 is used. 

4. For operation with 230 VAC power source, 
remove both jumpers from transformer 
terminals 1, 2 , 3, and 4 and reconnect both 
jumpers between terminals 2 and 3. 

5. Voltages s pecified are typical and measur ed 
under the following conditions: 

a. 115 VAC, 60 CPS main power input ; 

b. All cards removed from the 1/0 slots 
except A201, A202 , and slot containing 
Resistance Load Card 02116-6047; 

c. Computer in HALT mode; 

d. Minimum warm - up period of 30- minutes 
pr ior to taking measurements; 

e. &!pply voltages set to +32V, +22 . BV, 
-22. BV, +12V, -12V, +4 . 5V and - 2 V (all 
voltages ±1 "0) as measured a t test jacks on 
Crowbar Assembly 02116-62B4 (Al21). 

Power Supply Assembly 
(02116-6124), Schematic Diagram 
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Card (021 16-6175), Logic Diagram 
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I 

I 
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I 
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I 
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I 

I 

I 
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I 
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I 
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I 

I 

I 
I 

I 

I 
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r;- 4•V 
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-0 o•• 
~ 
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FAOM - -- - - 1- -{)oolt 111o s .nH81..'f 

I 
I 

t-e-1 
t-®-1 
LG-

- - --- ---
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I 

CARD CAGE 1 

ASS£ 

- -

M BLY <ll11'-- G.W6J 

--- -- - - --

02.11/,- "l0 8 0'-111- -YoU 0'21/f,-,'20 '° O'l.J, 'O .. ,'J.of# 01. ft' -'20' 

P 10 I P IQZ P103 PIO+ PI05 

C~BU. 
00 1 

GO U 
10 } 

""1l"' 
I OS 

- - - -- ---- - -- ~ - - - ---- ---- --- - -- - - ------- -- --- - -- -- - ------

1n --- --- ---- - - - -1- ~ --- -- - -
S.._,1Tc;1U!j) TO G.N{) re> 
us YA(. 05,.1 -B T!:r mn•lfL 4 

I DOOR A55EN\Bl y OZ.llb - fu2.87 . .. M 
'Sl O't-8 (FRONT PANE:!-) 

.... 11t 1N~ 
loot F~M 

Prt,.t.1-"'l•1u•1!0 
c o .... to\J,h iT1 

C'40Ll .. H ) 

- --- ---- - - - - --- - - - - -- -- - - - - - - - - - -- -~ ---

( 1! LINE.I) 

0~11- - 1.2.81 
PIOE> 

- ----- --- ----- -- - - - ----- -- - ---- - ---- - I 
{)'f LIN ES) 

P14 

A14 
I D~ IVER 

I SIV'[~t-~f\?_J) 

(HuNEs ) (17 TW/J f~l> ,>,f-Jll.) 

Pi.5 Pl" 
Ai.5" 

DRIVER i:10;1e1r I 
SW ITCH CARD 1

1 DRIVE R CAR_D I 
I ( XO - fl ( IJ) - i 

PIS 

A18 
I:Ntt1e1r 

DR1ve:R CARD 
1 (:I:D- 0 ) 

- -1 DlRtc.r"~NORY 
1 LO(,I( C.ARD 
I t DML) I 0 111 .. - H " I -

L __ ~XA_l_4 _ _ J I CZ/lb - 6Hu I I oi.11• - "2.• s- I 
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'----v--__/ 
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'----v---" 
RESE~VEP FOi> lllRECT f..leMo2V 

l\(c5SS CllRt)S ( Alll. TM-RU '-'1'24) 1'""P/oR 
t>rttt=cr· f'>,f"W\OR. V It<tC.Rft-\t!""l,,)T !!AR.ti (Atr'- ) 

Rt:>fRUtl) FoR 
M t"'"IVlO R '( PRorec.r 

CA-R t> (OPTIO AJA'-) 

~ 
C XAZ-1 } -

I./O ~ 

- - - - ~P"T~l- ---- - ---- - -- - - - --- - -- - - ---

___ _J 

- - - -------- - - - - ·· -- -- - - - ----- - - - - -- - - - - - - - - -- - -- - - - -- - - - -

SPARE 

~ 
- (i~,:,_ ·-r,_ ·~ ~--T - ------- - -- - - ---- --- - - - -- -- - - - - - -- - -- - -

8 Ac ii:P1.1tttt W \RI N(, 

r,...TERC.O Nkt-C..T I01"4 S 

FoR S I.PIS 2 01 THt1> ll."l. 

~------------------------·/\ 

~~ 
I A 2':>1 I 

)(AZoz 

- - BAC;;_PLANE-A;:,; ,.5 LY - , 
oi11~-~2.9 l. (PART 1 
0~ C.AR.{) CAG.t: ASSEt-\QLY) 

I 

...! 
t r.;o C.ON fADL r 

I C. A ftl)((.ONTRPL) j 

0All4 - •o'l-1 

A20 '.l 

r./o l\DDRcS5 
C A R() ( ITVD l:: l-1(.) 1 ~ESE"'•"D R>R 

rJo J:NrFRflKE C AR.OS 

~-o_i_11_•_-_,,_1_•'1 _ __.I _____ ~o~) ___ _ __ I 02.110-lao'f1 J 

puter, 
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-2V 
47 48 

I 
-2V 

_jL ~L 
"l'\ 7r 
C2 Cl 

2.2UF 2.2UF 

, 
+4.5V 

02116-6194 (C-829-6) -----

SELECT CODE BITS 

0 I 2 6 T 2 ________ e31~ ~ ~ !!Q .§§ 

J ; ; ,....... _______________________ ____. 

PH5 
(ENABLE I/O 

ADDRESS, 
FROM I/O CONTROL CARD) 

4 

SELECT CODE BITS 

~ 
34 5 3 4 5 

IOI IOGE(Bl 

~ 34 -----
t 

________ so. 21, ~ 12 l!! ll't------- __ ---------
'-----------------1~-----~ 

~R9 
IK 

RS 
IK 

R7 R6 
~ IK • IK 

R5 R4 
IK • IK 

R3 
IK 

R2 
IK 

MC37C 

7 8 9 

10 

3 6 

MC37B 

13 

173 
156 

157 
154 

155 

L 
167 

161 
163 
151 

ls2 
149 

lso 
1~ ......... -------. I ..----------------+----! 2 MC37A 

.--------------'7''--18 MCl6B 3 l 6 ~9-----------------------------------------------------+----------------t--------+--------__.---"'-

~ SRA5 MC17A I 
.. . . . .---------------------------------------------------+--~4-7-----9----r-------------ti--1~1·42':11 } 13 5 

6 
MC15B ~1---------

CIF 5 _f 181 )..9 
t---21 MC25B ~ CR36 CR33 CR34 CR35 

~40 J 
_a.J__ 

SRA4 6 7 MC178 

.-------------------------------------------------+--.----------t---------r----r-----i' 9 
T 1.....----~ 13 2 MC15A J BI }1---------
~ CIF 4 Ji--;...:;...----1-~....:4~ )'. 13 IL-/ 
~ MC25A j t-4---/1-------. 

1 2 
MC26A 

6 

2 

3 SCM 
0 INTERFACE 

4 - CARDS) 

5 

6 
7 

0 

2 
3 SCL 

(TO INTERFACE 
4 CARDS) 

5 
6 

7 

INT 
( INTERRUPT) 

TB5 

TB4 

-..,-­
CR39 ..-----t---+----+---..----1---.---....-----+--..----------t----------il--i-SR_A_3_--+--'-'-i 13 

~ 9 6 MC36B ~1---------<---~-
J. ~ CIF 3 J I 81 }1-9-----. 

7 

I. 
. CRI . CR2 .CR3 ~CR4 .CR5 .CR6 .CR7 .CR8 

TB3 
SERVICE 
REQUEST 

I 
I 

L 
4 16 13 15 

0 2 3 

FLAG 
(FROM INTERFACE CARDS) 

NOTE : 
1. ALL LOGIC IS POSITIVE - TRUE . 

"'1 
CR38 

~ MC35B] ~ 
SRA2 6 7 MC268 

..-----t---+---+---+-----1---+----+---+-------1--1--+~-...----1!-111------+--t---------t-""7"."'.:-=--=-:----+--+--+-----+.....::..!'.;...i 9 

lif [J, [j ~ CIF 2 j 13 ~4 MC36~ w--
' CRl3 CRl4, CRIS CRl6 l 21 MC35A j 
' ' r---1. MC27A 

..----+---+-----+---+--<a----4--e--+-----+---f---4a----4-+--+-----+---+-<a--~--e----+-+---------t-------+--+--+-+-S-RA_1_-+-1~,2~ 13 

ll ll lt Lf _ lt. Lfc, '7 9 6 
MC

468 f141 }1---------~ CIF1 j ~ IL-/ 
CRl9 CR20 CR21 CR22 CR23 CR

24 ~ MC 4 SB j PL-J MC278 
..----+---+-~-..--+---+---...---+---+--...---+---+--+--+---~-~--+---+-~--...---+---+---...-----if-1~---------r-----r-t--t--t--+-S_R_A_0_-+-_6'--1,7 9 

[I I -l 1-l 11-· [I 1-l I -l- ~ 13 M"46A t=iL}t-------.,.--
LI l]_ lI ~- µGR32 L3.f ~~:5~ J ~ R1 

CR26 ; CR27 CR28 CR29 CR30 CR31 L...:!..:!{_) 470 

I. 
110 

-r- -r- -+- -+-
~ R 9 ~RIO ~Rll ..fcRl 2 

.. 
CR25 

.. .. 
CRl7 CRIB 

• . ~ ~ ~ ' .......-'V\irv---2V 

TB2 

TB1 

TBO 

------ - - -- -- --- --- --- --- --- --- --- -- -- -- -- -- -- 26 28 41 1~2 30 11 

_J 
12 

ENABLE SERVICE REQUEST 
(FROM I/O CONTROL CARD) 

17 21 23 

2 

27 . 
4 

29 

5 

25 

6 

19 

7 

33 

10 

35 

11 

IRQ 

37 

12 

(FROM INTERFACE CARDS) 

18 

13 

31 

14 

20 

15 

38 

16 

22 

17 ~ ~ RSM(IMC)6-9 
-----.r-- (PH4 , T7) 

I 10 BUS INPUT 

I/ 0 Address Card 
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STC 

PH5 

CLC 

-2V GND +4.5V 

,, 7r 
Cl C2 

I 2.2UF ~ 2.2UF 

I -

-2V 

~ 

• +4.5V 

STM (12- 15) HIS PHI Tl T5 TS TO 

27 31 ---- 79 ___ 7_6 ____ 7_8 _ ~o ___ tja;.;;2;._, __ i-;;B;...4 __ 4 _29 _!3 _________ 4_5 

• W1 W2 W3 

~ 

T2 

83 

~-----1 TO INTERFACE CARDS 
R2 6 MC87B 

67 
I!<... 8 ~ ENF 

REMOVE REMOVE 
FOR DMI FOR OMA 

'--:::-t INTERRUPT 
MC36A 2 TIMING FF 1•9 

~ MCl6 ~ 
~14 1 

REMOVE FOR 
MP OR PE 

STM TO,TS 
J I 

.....JL. 

+4.5V .. 1,9 I 
~~ 6 

MC57B _._ 135 
3 MC37 B +4.5V--'Vlf/'lr--8-I 7,9 I ~ I SIR 

~M_C_35_B~~~----~---+--,-----~----___;..,-77 1 AK 
7,9 I 

I 
I 
I 12 

1--=------------+---:t---------------+------------+--+--+-----+----------------.:....--.+------__;~ POPIO(B) 

CR2 
....i_ 

7 _MC37C 
--oJ 6 

MC36B 
f---------'~ 

~10 3 
13 

A INTERRUPT 
~ CONTROL FF 

2 MC26 9 

1.5 

I 
I 
I 

CRS 

I ESR 
2 ,...-..,.MC2 7A 21 (ENABLE SERVICE 
IT },·1-3---------------+---~--- REQUEST) (TO l/O 

MC36C L......../ ADDRESS CARD) 

I
-G-_:M_C_2_-7-B-+------+--~-v---o-----..,.---+---<f--+------------~ PH5 

.L......::>.. MC45B 9 (ENABLE I/O 

1 
~ ~-=7 ~~9--4>----+-+-t------r------+--+--+-------------+-----------+---------=- ADDRESS TO 

75 J:. '---"""' 14 3 13 I I/O ADD RESS CARD) 
6 

9 3 2V 13 8 ·y ,..-

13 6 MC45R2 
PH4/5 SYNC2 1K I ~

J PH4/5SYNC1jt---+--+--+---------~ 

53 2 MC37A ~ MC46 l I 
PH4 ~~~--~~~~-+--+-~-+-~~1--~~~~~~~~~--+~~~~--4-+--+~~~-~---1 I 

I I 14 +4.5V 1._6 _____ ---i.__, 

T3 

3

1 

~ i----------+--------+--+--t_-_-_-_-_-_-_•_-_-_-_-_-_-_-_-_-_-_-_-_----~-~~-i---------~----------------------~~--:_-_-_-_-_-_,--+-----------------------+-----------+-------~l,~al 

~ MC47B 

r MC56 J 
12 

T3(B) 

9 _MC47C MC7GA 
_4~2=--~-------+-+---+-----,,;....;..;...----------+-----___,f---1,...f----'-47] 14 6 SCL(l) 10 2 ~ 

3J 14 MC57A 
8 

l,l

3 I IOS (TO COMPUTER) 

IOG 

SCM(O) 

SCL(O) 

STF 

CLF 

I 
2 37 

-2V 1,13 I 
C RI CR3 -2V--------R7-"l/Vl..,..4_7_0 ______ .._7-"-0 

R
3 

._i _..i_ -ZV RB ·v470 69 

I I MC55A 430.n. ri -.o"f +4.5V---R_9.l\IV'lr1_K ___ ....;...,. _______ ---;.,;l7~4 

I =2 " 'F6~5B .------------------------:.:..s.------..-~c··· i •. 
7,9 

7 MC67C 

IOGE (8) 

IEN(IO) 

36 ]'" sco 

381 
10 

8 14 
..----i~___:~l ~ ..... MC97A 

14 MCl7A 

41 I 
51 I 

~Gf}MC67A 
2~ 1-

1
_
4 
_________ INTERRUPT SYS-

- 2 TEM ENABLE FF 

~ \MC67B 

"-=-L./13 
6 MC66 

1,9 

13,7 

1 ~ 13 -
~+4. 5V 

~ 

f----+-------------~-----~~--__;_7~3 SKF(TOCOMPUTER) 
1,13 I 

~--l-r..-----....MC47A 6 MC 178 
2 

14 
..,__ ________ 7_ 1EN(20); 

8 7,9 I PRH(20) 

I 

2 

....._ ________ -- -- ---------- - - ----------- -- -- --------- - -- -------- -- ~-~ -----~---- - - _J 
10 68 71 

SFS SFC 

IEN(6) 

NOTES : 

1. ALL LOGIC IS POSITIVE -TRUE . 

2. THE TIMING CHART DOES NOT RELATE SIGNALS TO THE MACHINE PHASE IN WHICH THEY OCCUR. 

12 14 16 
PRH(10) PRL(l7) 

PRH(10) 

5 

IEN(6) 
02116-6041 - L 

I/ 0 Control Card 

FOR TRAINING PURPOSES ONLY 
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6-18 

1820-0952 

1820-0956 

1820-0966 

C D 

NOTES : 

" 1" 
DATA IN. 

A 
CLEAR 

A SET 6 

"o" 
DATA IN . 

CLOCK 1 

SET 
GATE 

DIR. S 3 

CLEAR 
GATE 

1820-0953 

-1820-0957 
(SEE FIGURE A-2) 

1 OUT 

9 0 OUT 

1820-0967 
(SEE FIGURE A-3) 

"o" 
BLOCK IN 

1. PIN 5 ON ALL MICROCIRCUIT PACKAGES IS GROUND. 
2. PIN 11 ON ALL MICROCIRCUIT PACKAGES IS -2V ± 5%. 
3. PIN 12 ON ALL MICROCIRCUIT PACKAGES IS t4 .5V ± 5%. 
4. PINS 8 AND 14 OF 1820-0968 ARE CONNECTED TO +4 5V. 

UNLESS OTHERWISE INDICATED ON A LOGIC DIAGRAM USING 
THE MICROCIRCUIT PACKAGE. 

1820-0954 

1820-0964 

1820-0968 
(SEE NOTE 4) 

A 

Logic Diagrams for Microcircuit Packages, Top ·view 

FOR TRAINING PURPOSES ONLY 
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1820-0955 

1820-0965 

1820-0971 



r---
1 

I 
I 

I 
I 
I 
I 
L ___ 2 

+FF1 

----------, 

+FF2 

I 
I 
I 

I 
+4.SV -2V -fl I 

---4-4-4-1 
SYMBOL 

Simplified Logic Diagram of 1820-0957 Microcircuit Package 

----------------, 
I 
I 
I 

10 {RESET) 

I 
I 
I 

r l --+I--l- ____ ] 
IF DURING CLOCK PULSE J'"""L NEW OUTPUTS AFTER PULSE 
INPUTS ARE AND OUTPUTS ARE DROPS WILL BE 

14 I 8 SET I RESET SET I RESET 

1 1 1 l 0 0 l 1 
1 1 0 1 1 0 

SYMBOL 

Simplified Logic Diagram of 1820-0967 Microcircuit Package 
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182.0-012.7 
1820-0054 

1820-0063 
01820-0072 

* 1820-0069 EACH GATE IS CAPABLE OF DRIVING 10 FAN-INS. 
1820-0071 EACH GATE IS CAPA BLE OF DRIVING 30 FAN-INS 

** THE DOTTED LINES WITHIN THE MICROCIRCUIT PACKAGE ARE 
FOR THAT MODEL ONLY. 

•1820-0069 
1820-0071 

1820-0304 

Logic Diagram for Microcircuit Packages, Top View 
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w 
~ 
> 
w 
0 

0 
H 
0 
1--

~ 
~ 
~ 
I MC41 I 
I MC51 I 
[MC 61 ] 

I MC71 I 
I MC81 I 
~ 
IMC101 I 
~ 
IMC121 I 

1820-0305 
CA 3028 fc'5\ 

\QI OUT P uT A 

1820-037 4 

Logic Diagram for Microcircuit 
Packages 1820-0306 and 1820-0374 

~ I MC13 I I MC14 I [MC15 I I MC16 I ~ 
I MC22 I IMC231 IMC24 I (Mc25 I IMC261 f Mc21 I 
-+- -+- -+- -+- -+- (MC37 I 
-+- -+- -+- -+- -+- IMC47 I 
-+- -+- -+- -+- -+- I MC57 I 

(etc.) 

-+- -+- -+- -+- -+- I MC67 I 
-+- -+- -+- -+- -+- IMC77 I 
-+- -+- -+- -+- -+- IMC87 I 
-+- - -t-- -+- -+- -+- IMC97 I 
-+- -+- -+- -+- -+- IMc101 I 
-+- -+- -+- -+- -+- jMC117 I 
IMc122 I IMC1231 IMC1241 jMc12s j jMC126 I IMc121 I 

NOTE: A Microcircuit Package always assumes the reference 
designation assigned to its location on the card as 
illustrated in this figure. 

Microcircuit Package Locations 
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EXT 
CLOCK TS TO 

- - -----1"- - ----- - - ----- - - ------ - --+•~•-- - - ----- - _l~e 
TOTI Tl TIT2 T2 T3 T3T4 T4 T4T!5 T5 T6 T6T7 T7 T7S GRO -2V +4 5V 

_11 - - _J,..+-"~3'--- 2C,_ ___ _L!-1.-0 __ - ----t-6~3 - - __ J+'.-5--- - 54 16 -- +'69;..... ___ - - ----+"""- -+'°"'----~11!1 151 ----- - - ----- ~21.8'-,8-6--+4-T~,4_8_ - - ----- 3~4.;.0 _____ - - ------ - ___ ,___ - - ----- - - ----- - -1 TIMING GENERATOR (02116-6028) ,--
:p 

TO 
MCl23B 9 ""~ -~":· ".. ~%fj. ·1; ... _____ M_C_"~~ ".. ·~~ "'"~,. -~~ "~" "'"h ... _~_~_7_e .. • ... • .... _ .. _c•_h~· ~ :~~ ''"'. .f ;;,," ''':·:-,.--=r .... ~-~·o,.·:·" ir----+:"'''''--GRO 

L.:.~4T!5 -2V 

67 

I 

SI 

~ MC52B 

t4.5V 

s~~RJ:t~o~ 
Q3 

Cl C3 Q 
l.Jr 68PF 68PF _j_'J' 

RI L;-t 
39K 27>£H 

R2 
820 

~---~----~-~_± __ ~6-'8 __ ·--~~TS 
-2v 

~'f:"~:;-;:::-;:;:-\1-.J.-.JJ..__Gi.j....'~~ J 400 NS FF 
13 ti[y~C62A 

_d ·. ZOC 'llS FF j ~ ~t""iei..:~!....._:M:::C:_'.7~2-_r'OJ-t-1~'n~MC62B r '.o --,,- Q2 

F©QI ~.'bb1~ 
t~PF i:1 - ~ 

...... ,---+--+-i-il: "'CB2 }£___ J. LL__), 
I K +l.5\ . + 4,5V 

-2V 

HIN~6~6"'-..... ----------------------------; 
MC96A 

PEH-"'57+-..... ----------------------------,1, ~~~96-6---~----------+ 
MC76B 

~,r,-T-OT_l_F_F-, 113 nL TIT2 FF j"Jg 
MCl22A /q' MCl22B 

'--------' 

CLI 

CL2 

I L T2T3 FF 13 TI T3T4 FF 

MC112A r~L MCll2B 
'------~ J 

ruL-T_4_T5_FF_-lJ3 :::r]L T!5T6 FF 1 L MCl02A J I L.4" MCI028 J 

MCl24.A 

[], T6T7 FF 

'. _rt-4 L MC92A 

13 7 g 

J r=Bl' T7TO FF _J 
J 7.L--' - MC92B 

~>=1 ~''~'-~------------i--.1f----------,"(C~62C 
R20 MCl24B ~ t R{Y-1'0 
100 

-2V ?] R21 
100 

2V 

RNS-10"'1-------------..~------------------------------;:1,l"""l-.-f---~'4<.JJ-;;;-;;:;-~;--~"!....---------------+-+-------------------------l----l-----~----~---I---------------, 
I- ~' RUN FFI j 

T5 1 c----< 
19 K MC84 l.IO 

MCI06A CRI 

Jg 

HLS-50~-_!,•.!•,--;;;~;;--,~"~'7C...--l-7:::::::::----------------------------+-----~---_J 
HLS FF I ~MC860' 

HCS-~··-r--~~'·'-~1___:M=C=·~4•__JJ 
+4.!>V +4.5V 

MC96A ~ ~ 7 J. 9 M~A MC76C 

l 

RS 
470 

RS 
470 

RIO 
470 

Rl2 
470 

Rl4 
470 

Rl6 
470 

R7 

,.-"::>.--~3~'-----..... ---+~8 -HALT 
{()a· 
'-1 RS 

/c-":>oo,---_,,..33,,__ ___ _. __ --l~7-RUN 

~05 

«to• 
{C)o1 

Rll 
33 

Rl3 
33 

13 DIRECT 

4 
INDIRECT 

'-1 Rl5 

,-C-":>oo,---~3~3------+----1~5-EXECUTE 

~01 

~09 
Rl7 
33 

I 

h; INTERAUPT 

Scs-~·· ..... --~-~~-~---~' \:2~~--.--'..{--;:;:-;:-;-;--'"-,:.~~,____.,,.2.r--;;;;;;;-::"'-l.!---.:.,.__..F"\&''-'·~-. 
I t T;::::r::] STEP I .J1TI~ STEP 2 -ry~ 1 

___r-..9 l"'0'---1,__---'-l--------..--+-----------~-~---i-f------~-~~---------------1---+----f----~----t-~--~~----~----+---------------
I - ~ MC94A J ~. __ M_C_•·-·-~ L - ,. " a:J RUN FF 2 

MQ-C86B T7S- ~ c, MC74 "°"ho 
OMS-59=t---~-----..---t' 6 

MC86C9 r 
MCl07A 

T~•,,~-----~ 
LMS~4~6""---~-----'-!-..._-..-----------.------------2~,~_/ 

MCl!7A 
T2 2 

LAS-...!!!l~----------+---1------------+------------~,~_/" 

LBS 65 

MC1178 

T2~ .... ----~ :__j );, 

MCI 17C 

•4P--
LAOS:-•:::•"1----------+---+-----------+-----..-M"'c"'1"'0•"'•=---1 T~ 
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Laboratory Project# 1 

Lesson: Logic Control and Timing 

Objective: To give the student practice in using the Logic Equations and Backplane 

Wire List. 

Problem: 

Lesson: 

Objective: 

Problem: 

Find the source of the RBRB control function. Find and list the source 

and distribution of all logic signals required to generate RBRB when the 

B-Register is addressed as memory location !1!1!1!1!H. 

Laboratory Project # 2 

Logic Control and Timing 

To give the student practice in using Truth Tables and Boolean expressions. 

1. Write the Boolean expression for the circuit below: 

c-----
8----t 

2. Reduce the equation obtained in step 1 and construct the circuit for 

the new equation. 

3. Construct a Truth Table for the circuits derived in steps 1 and 2. 

8-1 



Lesson: 

Objective: 

Problem: 

Laboratory Project # 3 

System Timing and Control 

To ensure that the student is knowledgeable of the time relationship 

of certain control signals. 

Draw a timing chart consisting of actual waveforms observed when 

viewing the following signals, (FETCH phase only): 

a. MRT 

b. MWT 

c. MST 

d. MRT 

e. RST 

f. RMSB 

Procedure: 1. Store the instruction LDA ¢~~H¢¢ in memory location ~~¢1¢¢. 

2. Load address ~~¢1~¢ into P & M Registers. 

3. Depress PRESET and set the PHASE switch to LOOP. 

4. Depress RUN. 

5. Adjust the oscilloscope such that one time period equals one 

centimeter, i.e. T~ = 1 cm. 
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Laboratory Project #4 

Lesson: Memory 

Objective: To give the student experience in making the sense amplifier adjustment. 

Problem: Properly adjust the sense amplifier circuits. 

Procedure: 1. Open the front cover from the HP 2116B Computer. 

2. With POWER off, disconnect the core stack connector from the 

Sense Amplifier board SA-0. Remove the board from the slot 

and install an Extender Board in its place. Then plug the Sense 

Amplifier board into the Extender, and reconnect the core stack 

to the Sense Amplifier using an Extender Cable. Switch POWER on. 

3. Set SWITCH REGISTER to 000000 and press LOAD MEMORY, 

LOAD ADDRESS, LOAD A and LOAD B. 

4. Set SWITCH REGISTER to 070000 and press LOAD A; then press 

SINGLE CYCLE once. 

5. Set PHASE switch to LOOP (rear of front panel). 

6. Set SWITCH REGISTER to 177777 and press LOAD A. 

7. Press RUN. 

The Computer will run continuously with all T-Register 

lights on, indicating that 177777 is being stored in all 

memory locations. 

8. Connect oscilloscope synchronization input to the test point 

on the Timing Generator Board. 

9. Consecutively connect the oscilloscope vertical input to the 

collectors of the output transistor pairs (Ql/Q2, Qll/Q12, 

Q21/Q22, etc. through Q161/162) and adjust the corresponding 

balance adjustment (R7, R17, R27, etc. through Rl67) for the 

cleanest possible pulse. Use only the first displayed pulse for 

observation; disregard succeeding pulses. See Figure 2 for 

correct -and incorrect waveforms. 
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Laboratory Project # 4 (cont.) 

10. Press HALT. Switch POWER off. Remove the Extender Board 

and Cable, install the Sense Amplifier board in its normal 

position, and set PHASE switch to NORM. 

11. If the Computer has an 8K memory, repeat steps b through k 

using the other Sense Amplifier Board, SA-1. 

12. Disconnect oscilloscope leads, and replace Computer cover. 
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Laboratory Project # 5 

Lesson: Input/ Output System 

Objective: To teach the student how to analyze 1/0 system failures and how 

to troubleshoot the 1/0 system. 

Problem: While executing the accompanying program, the operator found the 

computer "hung" in a loop. He halted the computer and reinstated 

his program. The computer then read one character and "hung" 

in the same loop again. 

SAMPLE PROGRAM FOR LABORATORY EXERCISE 5 

Set B = ,0 

Set A= ,0 

Set 5,0¢ = ¢ 

Set 6¢¢ = 1¢ 

Set 6¢1 = .0 
Set 1,0 = ,0161¢¢ (JSB to 1,0¢) 

MAIN PROGRAM 
STARTING ADDRESS= 3,0¢ 

3¢¢ = 1,021,0¢ (STF ,0¢) 

3,01 = 1¢371,0 (STF, CLF 1,0) 

3¢2 = ,0465,0¢ (ADB 5,0¢) 

3,03 = ,046,0,01 (ADB ,01(B)) 

3,04 = ,0726,0¢ (STA 6,0,0) 

3,05 = ,0366,01 (ISZ 6,01) 

3,06 = ¢263,02 (JMP 3,02) 

3,07 = ,0263,02 (JMP 3,02) 

8-5 

INTERRUPT SUB-ROUTINE 
STARTING ADDRESS = 1,0¢ 

1,0¢ = RETURN ADDRESS 

1,01 = 1,0251,0 (LIA 1,0) 

1,02 = 1,0371¢ (STC, CLF 1,0) 

1,03 = 1261,0,0 (JMP, ,I 1,0¢) 
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STUDY ASSIGNMENTS 

Section 1: Answer questions on pages 1-16, 1-22, and 1-45. 

Read pages 2-1 through 2-66 

Section 2: Answer questions on pages 2-3, 2-4, 2-23, 2-24, 2-40, 2-21, 
2-58, 2-59, 2-64 and 2-66. 

Read pages 3-1 through 3-26. 

Section 3: Answer questions on pages 3-7, 3-8, and 3-26. 

Read pages 4-1 through 4-36. 

Section 4: Answer questions on page 4-36. 

Read pages 5-1 through 5-42. 

Section 5: Ans'\\e r questions on pages 5-30, 5-35 and 5-38. 

Read pages 6-1 through 6-43. 

Section 6: Answer questions on pages 6-8, 6-7, 6-19, 6-21, 6-41 and 6-43. 

Read pages 7-1 through 7-16. 
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Hewlett-Packard 
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ALABAMA DELAWARE 
Huntsville Wilmington 
Tel: (205) 881-4591 Tel: (302) 655-6161 
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Dayton 
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Caracas 

NETHERLANDS 
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OREGON 
Portland 
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