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TABLE 2 OUTPUT SIGNALS (continued)

Signal Origin in I/O Package KA71A

Signal Origin in Processor KA77A

Signal Symbol | | terface | Module | Module | Logic | Drawing | Module | Module Logic Drawing

Connector Terminal Type | Element | Number | Terminal Type Element Number
MBBO4(B) — JO3H 11 DO9D B484 MB Bus Drivers 18
MBBO07(0) — JOo3K 11 DOYN B684 MB Bus Drivers 18
MBBO08(0) — JO3M 11 D11D B684 MB Bus Drivers 18
MBB09(0) — Jo3p 11 DI11N B684 MB Bus Drivers 18
MBB10(0) — Jo3s 11 D13D B684 MB Bus Drivers 18
MBB11(0) — Jo3T 11 DI13N B684 MB Bus Drivers 18
MBB12(0) —— Josv 11 D15D B684 MB Bus Drivers 18
MBBOO(1) —e HO2D W21 ID 11 D22D B684 | MB Bus Drivers 18
MBBO1(1) —® HO2E W21 ID 11 D22N B684 MB Bus Drivers 18
MBB02(1) —® HO2H w21 ID 11 D23D B684 MB Bus Drivers 18
MBBO3(1) —® HO2K W21 ID 11 D23N B684 MB Bus Drivers 18
MBBO04(1) — HO2M w21 ID 11 D24D B484 MB Bus Drivers 18
MBBO5(1) —® HO2P W21 ID 11 D24N B684 MB Bus Drivers 18
MBB06(1) — HO2S W21 ID 11 D25D B484 MB Bus Drivers 18
MBBO7(1) — HO2T W21 ID 11 D25N B684 MB Bus Drivers 18
MBB08(1) —P HO2V w2l ID 11 D26D B84 MB Bus Drivers 18
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TABLE 2 OUTPUT SIGNALS (continued)

Signal Origin in I/O Package KA71A

Signal Origin in Processor KA77A

Signal Symbol Interface Module | Module Logic Drawing | Module | Module Logic Drawing

Connector Terminal Type Element | Number | Terminal Type Element Number
MBBO9(1) — Jo2D W21 ID 11 D26N B684 MB Bus Drivers 18
MBB10(1) — JO2E w21 ID 11 D27D B4684 | MB Bus Drivers 18
MBB11(1) —e JO2H w21 ID 11 D27N B684 | MB Bus Drivers 18
MBB12(1) —e JO2K w21 ID 11 D28D B684 | MB Bus Drivers 18
MBB13(1) — Joz2m w21 ID 11 D28N B684 | MB Bus Drivers 18
MBB14(1) —e Jozp W21 iD 11 D29D B684 | MB Bus Drivers 18
MBB15(1) — Jozs W21 ID 11 D29N B684 | MB Bus Drivers 18
MBB16(1) - Joz2t W21 ID 11 D30D B684 | MB Bus Drivers 18
MBB17(1) —e Jozv w21 ID 11 D30N B684 | MB Bus Drivers 18




TABLE 3 PREWIRED INTERFACE CONNECTIONS

Signal Terminal Signal Terminal

57 A Automatic Magnetic Tape Control

ACB 00(1) H16D ACB 09(1) 116D
ACB 01(1) H16E ACB 10(1) J16E
ACB 02(1) H16H ACB 11(1) J16H
ACB 03(1) H16K ACB 12(1) J16K
ACB 04(1) H16M ACB 13(1) J16M
ACB 05(1) H16P ACB 14(1) J16P
ACB 06(1) H16S ACB 15(1) 1165
ACB 07(1) H16T ACB 16(1) et
ACB 08(1) H16V ACB17(1) 6V
|OT 7002 H24D |OT 7404 H25D
10T 7004 H24E PWR CLR NEG H25E
10T 7102 H24H BGN (B) H25H
10T 7104 H24K MBB 12(1) H25K
10T 7202 H24M MBB 12(0) H25M
10T 7204 H24p H25P
10T 7302 | H24s H255
[OT 7401 H24T H25T
10T 7402 H24V H25V
ERF-ERF ENB 125D HO7D
WCO-WCO0 ENG J25E HO7E
TCR J25H HO7H
T READY 125K CA 03(1) HO7K
DATA ACC J25M CA 04(1) HO7 M
ADDRESS ACC J125p | CA 05(1) HO7P
DATA IN 1255 CA 06(1) HO7S
DATA RQ 25T CA 07(1) HO7T
125V CA 08(1) HO7V
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TABLE 3 PREWIRED INTERFACE CONNECTIONS (confinued)

Signal Terminal Signal Terminal
57A Automatic Magnetic Tape Control (continued)

CA 09(1) HO08D DR LATE H10D

CA 10(1) HOBE PARITY ERR H10E

CAT1I(1) HO8H READ COMP ERR H10H

CA 12(1) HO8K EOF H10K

CA 13(1) HO8M WRITE LOCK H10M

CA 14(1) HO8P LOAD POINT H10P

CA 15(1) HO8S END POINT H10S

CA 16(1) HO8T TRD/WR LR H10T

CA17(1) HO8V A/B FR H10V

REWIND H11D

MISS CHAR H11E

57A JOB DONE H11H

(FO4vV) H11K

(FO5V) HITM

(FO6V) H11P

(FO7V) H11S

(FO8V) HIT

(FO9V) HI1V
138 Analog-to-Digital Converter
H10D H11D
H10E H11E
H10H H11H
H10K (FO4v) HITK
H1OM (FO5V) HITM
H10P (FO4V) H11P
H10S (FO7V) H11S
H10T (FO8v) HIIT
HIOV (FO9V) HITV
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TABLE 3 PREWIRED INTERFACE CONNECTIONS (continued)

Signal Terminal Signal Terminal

138 Analog-to-Digital Converter (continued)

H23D

H23E

H23H
(FO4v) H23K
(FO5V) H23M
(FO6V) H23p
(FO7V) HI1S
(FO8V) HITT
(FO9V) HITV

139 Multiplexer
ACB 09(1) J20D 10T 1101 J24D
ACB 10(1) J20E 10T 1102 J24E
ACB 11(1) J20H 10T 1201 J24H
ACB 12(1) J20K cA12(1) 124K
ACB 13(1) J20M CA13(1) J24M
ACB 14(1) Ja20p CA14(1) J24p
ACB 15(1) J20S CA15(1) J24S
ACB 16(1) J20T CA 16(1) J241
ACB 17(1) J20v CA17(1) J24y
140 Relay Buffer

ACB 00(1) H19D ACB 09(1) 19D
ACB 01(1) HI19E ACB 10(1) J19E
ACB 02(1) H19H ACB 11(1) JI9H
ACB 03(1) H19K ACB 12(1) JI9K -
ACB 04(1) HI9M ACB 13(1) JI9M
ACB 05(1) HI9p ACB 14(1) J19p
ACB 06(1) H195 ACB 15(1) 5195s
ACB 07(1) HI9T ACB 16(1) 197
ACB 08(1) H19V ACB 17(1) Jigv
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TABLE 3 PREWIRED INTERFACE CONNECTIONS (continued)

Signal Terminal J- Signal Terminal
172 Automatic Priority Interrupt
Clear Flag 0-7 H12D Clear Flag 8-17 J12D
Clear Flag 0-7 H12E Clear Flag 8-17 J12E
Clear Flag 0-7 H12H Clear Flag 8-17 JI2H
Clear Flag 0-7 H12K Clear Flag 8-17 J12K
Clear Flag 0-7 Hi2M Clear Flag 8-17 JI2M
Clear Flag 0-7 H12P Clear Flag 8-17 J12p
Clear Flag 0-7 H12S Clear Flag 8-17 J12S
Clear Flag 0-7 H12T Clear Flag 8-17 27
Clear Flag 0-7 H12v Clear Flag 8-17 Ji2v
ACB 00(1) H18D ACB 09(1) Ji8D
ACB 01(1) H18E ACB 10(1) JI18E
ACB 02(1) H18H ACB 11(1) JI8H
ACB 03(1) H18K ACB 12(1) J18K
ACB 04(1) H18M ACB 13(1) J18M
ACB 05(1) H18P ACB 14(1) J18P
ACB 06(1) H18S ACB 15(1) J18s
ACB 07(1) H18T ACB 16(1) 8T
ACB 08(1) H18V ACB 17(1) Jigv
Channel Flag 0-7 H22D Channel Flag 8-17 J22D
Channel Flag 0-7 H22E Channel Flag 8-17 J22E
Channel Flag 0-7 H22H Channel Flag 8-17 J22H
Channel Flag 0-7 H22K Channel Flag 8-17 J22K
Channel Flag 0-7 H22M Channel Flag 8-17 J22M
Channel Flag 0-7 H22P Channel Flag 8-17 J22p
Channel Flag 0-7 H22S Channel Flag 8-17 J225
Channel Flag 0-7 H22T Channel Flag 8-17 J22T1
Channel Flag 0-7 H22v Channel Flag 8-17 J22v
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TABLE 3 PREWIRED INTERFACE CONNECTIONS (continued)

Signal Terminal Signal Terminal
172 Automatic Priority Interrupt (continued)
MBB 06(1) H27D 10P1 H28D
MBB 07(0) H27E 10P2 H28E
MBB 08(1) H27H 10P4 H28H
MBB 09(1) H27K CLK FLG (1) H28K
MBB 10(0) H27M [OT 0004 (B) H28M
MBB 10(1) H27P PWR CLR NEG H28P
MBB 11(0) H275 BGN (B) H28S
MBB 11(1) H27T MB 12(0) H28T
H27V IOT 00 EN H28V
173 Data Interrupt Multiplexer Control
15 128D |
T6 J28E
DATARQ J28H
DATA IN J28K
DATA ACC J28M
ADDR ACC J28P
DATA RDY J28s
DATA SLORQ J28T
J28v
177 Extended Arithmetic Element
MQ 00(1) HO3D MQ 09(1) H04D
MQ 01(1) HO3E MQ 10(1) HO4E
MQ 02(1) HO3H MQ 11(1) HO4H
MQ 03(1) HO3K MQ 12(1) HO4K
MQ 04(1) HO3M MQ 13(1) HO4M
MQ 05(1) HO3P MQ 14(1) HO4P
MQ 06(1) HO3S MQ 15(1) HO4S
MQ 07(1) HO3T MQ 16(1) HO4T
MQ 08(1) HO3V MQ 17(1) HO4V
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TABLE 3 PREWIRED INTERFACE CONNECTIONS (continued)

Signal Terminal Signal Terminal

177 Extended Arithmetic Element (continued)

ACB 00(1) H14D ACB 09(1) J14D

ACB 01(1) HI 4 ACB 10(1) J14E
ACB 02(1) H1 4H ACB 11(1) J14H
ACB 03 (1) H14K ACB 12(1) 14K
ACB 04(1) H1 4M ACB 13(1) J14M
ACB 05(1)  Higp ACB 14(1) J14p
ACB 06(1) H14$ ACB 15(1) J14s
ACB 07(1) HI 4T ACB 16(1) J14T
ACB 08(1) H14y ACB 17(1) J14v
SCI-AC J11D
MQI-AC JIE

JITH
sC 12(1) JK
sC 13(1) JIM
SC 14(1) Ji1p
sC 15(1) IS
SC 16(1) JT
sC 17(1) Jy

340 Precision Incremental Display

H10D H11D
H10E HI1E
H10H HI11H
H10K (FO4V) H11K
HIOM (FO5V) HITM
H10P (FO6V) H11p
H10S (FO7V) H11S
H10T (FO8V) HINT
H10V (FO9V) HIlvV
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TABLE 3 PREWIRED INTERFACE CONNECTIONS (continued)

Signal Terminal Signal Terminal

340 Precision Incremental Display (continued)

ACB 00(1) H17D ACB 09(1) 7D
ACB 01(1) H17E ACB 10(1) N7E
ACB 02(1) H17H ACB 11(1) JI7H
ACB 03(1) HIZK ACB 12(1) 7K
ACB 04(1) HI7M ACB 13(1) N7M
ACB 05(1) H17P | ACB 14(1) J17p
ACB 06(1) H17S ACB 15(1) 178
ACB 07(1) HI7T ACB 16(1) N7T
ACB 08(1) H17V ACB 17(1) n7v
10T 0602 (B) H26D STOP FIG J26D
10T 0604 (B) H26E 340 LP FLG J26E
|OT 0704 (B) H26H DATA RQ J26H
[OT 0504 (B) H26K DATA IN J26K
H26M ADDR ACC J26M
H26P DATA ACC J26P
H26S BGN 1265
H26T V EDGE FLG J26T
H26V H EDGE FLG J26V

550 DECtape Control

DTI 00(1) HO5D DTI 09(}) HO6D
DTI 01(1) HOSE DTI 10(1) HO6E
DTI 02(1) HOS H DTI 11(1) HO6H
DTI 03(1) HO5K DTI 12(1) HO6K
DTI 04(1) HO5M DTI 13(1) HO6M
DTI 05(1) HO5P DTI 14(1) HO6P
DTI 06(1) HO5S DTI 15(1) HO6S
DTI 07(1) HO5T DTI 16(1) HO6T
DTI 08(1) HO5V DTI 17(1) HO6V
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TABLE 3 PREWIRED INTERFACE CONNECTIONS (continued)

Signal Terminal Signal Terminal
550 DECtape Control (continued)
ACB 00(1) H15D ACB 09(1) J15D
ACB 01(1) H15E ACB 10(1) J15E
ACB 02(1) H15H ACB 11(1) JI5H
ACB 03(1) H15K ACB 12(1) J15K
ACB 04(1) HI5M ACB 13(1) JISM
ACB 05(1) H15P ACB 14(1) J15P
ADB 06(1) H15S ACB 15(1) J15S
ACB 07(1) H15T ACB 16(1) J15T
ACB 08(1) H15V ACB 17(1) Jisv
DATA FLG HO9D 10T 7501 J23D
BLK FLG HO9E 10T 7502 H23E
ERR FLG HO9H 10T 7504 H23H
OFF END HO9K 1OT 7604 H23K
MISS IND HO9M RUN (1) B H23M
REV STATUS HO9P MBB 12(1) H23P
GO H09S 550 10T 7501 H23S
MK TRK ERR HO9T 550 10T 7541 H23T
UNABLE HO9V PWR CLR NEG H23V
Unspecified Data Break Device
MBB 00(1) HO2D MBB 09(1) 102D
MBB 01(1) HO2E MBB 10(1) JO2E
MBB 02(1) HO2H MBB 11(1) JO2H
MBB 03(1) HO2K MBB 12(1) JO2K
MBB 04(1) HO2M MBB 13(1) JO2M
MBB 05(1) HO2P MBB 14(1) J02P
MBB 06(1) HO2S MBB 15(1) 1025
MBB 07(1) HO2T MBB 16(1) 02T
MBB 08(1) HO2vV MBB 17(1) Jozv
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TABLE 3 PREWIRED INTERFACE CONNECTIONS (continued)

Signal Terminal Signal Terminal

Unspecified Data Break Device (continued)

DI 00 H30D DI 09 J30D
DI 01 H30E Di 10 J30E
D1 02 H30H DI 11 J30H
DI 03 H30K DI 12 J30K
DI 04 H30M DI 13 J3OM
DI 05 H30P DI 14 J30pP
DI 06 H30S DI 15 J30S
D1 07 H30T DI 16 J30T
DI 08 H30V DI 17 J30v
H32D DA 09 J32D
H32E DA 10 J32E
H32H DA 11 J32H
DA 03 H32K DA 12 J32K
DA 04 H32M DA 13 J32M
DA 05 H32p DA 14 J32pP
DA 06 H32S DA 15 J32S
DA 07 H32T DA 16 J321
DA 08 H32v DA 17 J32v
T5 J28D
T6 J28E
DATARQ J28H
DATA IN J28K
DATA ACC J28M
ADDR ACC J2gp
DATA RDY J28s
DATA SLO RQ J28T
J28v
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The R650 Bus Driver has two types of outputs: fast and slow (or ramp). Using fast output, the bus driver
operates as a fast amplifier. When ramp output is used, an integrating capacitor is inserted between the
input of the bus driver and the output stage, causing the output lines to move from ground to — 3v (or
reverse) in approximately 800 nsec. This connection, desirable to reduce crosstalk between lines, is

used on the ACB (buffered accumulator) lines,

The W640 Pulse Amplifier modules should be carefully terminated. If sufficient noise is generated at the
output of these modules, regeneration may result. For this reason, it is recommended that output lines of
W640 Pulse Amplifier modules be well shielded. The outputs of W640 modules may be either 400 nsec or
1 usec in width. All connections on the standard PDP-7 use the 400 nsec pulse width.

All input signals to the PDP-7 are received by diode gates or inverters. Diode gate inputs draw 1 ma of
current from the driving circuit, shared among all inputs at ground potential . Inverter inputs draw 2 ma

when the signal is at = 3v and provide no load when the signal is at ground potential .

Timing is, in general, determined by the machine itself. However, the following timing considerations
apply to the modules. The R111 Diode Gate sets up in approximately 50 nsec in either direction under

normal load conditions.

The DCD gates set up in 400 nsec, from the end of the preceding 100-nsec pulse; and the pulse input must
return fo — 3v for 400 nsec before the next pulse is applied. Series R pulses are 100 nsec in width,
measured from the 90% point of the leading edge to the 10% point of the trailing edge. Fall time is not

critical on these pulses, provided that the pulse has returned to = 3v in time to come up for the next cycle.

All output signals from the PDP-7, routed through the interface, have been provided with adequate buf-
fering to meet the input requirements of normal 1/O equipment. Whenever it becomes necessary for the
user to draw ouf other signals (besides those connected in the standard interface), care must be taken that
the input loads presented to the sources of these signals do not exceed their driving ability. When it is
evident that the source would be overloaded, a suitable driver must be provided between the signal source

and the /O device employing the signal.

Device Selector

The DS generates |OT pulses that control 1/O equipment and effect information transfers between the
computer and peripheral devices. The DS contains a section for standard devices (program interrupt con-~

trol, real time clock interrupt control, tape reader, tape punch, Teletype units, and display equipment;
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or device select codes 00 through 07), and a section for optional equipment (used to expand the DS for
all other select codes). Each channel of the optional DS consists of a Type W103 Device Selector module

and a W640 Pulse Amplifier module.

Complementary output signals from bits 6=11 of the OT instruction in the MB are distributed to all
channels of the optional DS. These six bits serve as a device select code. The 1 or O signal from each
MB bit is wired or disconnected in each W103 module to enable a gate only when a pre-established select
code occurs in the 1OT instruction. When enabled by the correct select code, the W103 module repro-
duces any |OP pulses as complementary 10T command pulses. Positive 10T pulses are buffered by a cir-
cuit of a W640 module before being transmitted over long cables to peripheral devices. These pulses are
used in /O devices for functions such as clearing flags, gating data, setting operation modes, etc. The
last digit of any 10T pulse designation corresponds to the number of the 1OP pulse which causes generation
of that 1OT pulse (e.g., combination of a device code XX with an IOP4 pulse produces an |OT XX04

pulse). 10T select code assignments are given in Table 4,

Pulse outputs of the W103 Device Selector module are 100-nsec or 400-nsec collector outputs and can
drive any standard R-series FLIP CHIP module located in the proximity of the 1/O package. However,
most options are located at some distance and require signal transmission over relatively long cables.
The W640 Pulse Amplifier modules are capable of driving cables and are wired into appropriate locations
to transmit |OT pulses to external devices. The W640 produces 400-nsec pulses (or 1-psec pulses when

appropriate terminals are connected together).

Information Collector

The IC reads data or status information intothe AC from various devices. Seven.IC channels or levels are
available in the basic machines. Each of these channels is wired to a signal cable connector correspond-
ing to an upper half (bits 0-8) and a lower half (bits 9-17) of the AC for optional equipment, or is wired
directly to controls for the standard PDP-7 1/0O equipment. On the basic machine, the paper-tape reader
occupies one complete channel, the Teletype occupies the lower half of a channel, and the status register
occupies (nominally) one channel. If no card reader, card punch, or line printer is connected to the
system, the lower half of the status register channel may be used for other purposes. Thus, in the basic
machine, the equivalent of five free channels is available for additional IC inputs. Channel availability

of the IC is specified as follows:
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TABLE 4

10T CODE ASSIGNMENTS

00 1 RT Clock 10 Symbol 20 Memory 30 40 50 60 Serial 70 Auto Magnetic
2 Prog. Interrupt Generator Increment Drum Tape Control
4 RT Clock Type 33 Type 197 Type 24 Type 57A
01 Standard 1T Analog-to- 21 Relay Buffer 31 41 51 61 Serial 71 Tape Control
Perforated Digital or Type 140 Drum Type 57A
Tape Reader Digital-to- Type 24
and Conirol Analog
Converters
02 Standard 12 A-D-A 22 Inter-Processor | 32 42 52 62 Serial 72 Tape Control
Perforated Buffer Drum Type 57A
Tape Punch Type 195 Type 24
031 Keyboard 13 A-D-A 23 Inter-Processor | 33 1 33 KSR Skip | 43 53 63 73 Tape Control
2 Keyboard Stimulus Buffer 2 Clear All Type 57A
4 JORS Flag Type 195 Flags
4 Open
04 Teleprinter 14 24 |ncremeﬁfal 34 44 54 64 74 Tape Control
Plotter Type 57A
Control
Type 350
05 Displays 15 25 Plotter 35 45 55 Automatic 65 Automatic 75 DECtape
Types 34F, Priority Line Printer Control
30D, or 340 Interrupt Type 647 Type 550
Type 172
06 Displays 16 26 Plotter 36 46 56 API 66 Automatic 76 DECtape
Type 172 Line Printer Control
Type 647 Type 550
07 Display 17 Boundary 27 Memory 37 47 57 67 Card Reader 77 Memory
and Register Parity Type CR 018 Extension
Light Pen Type KA70A Type 176 or Type CR 02A Type 1488




Level L_Js_e

1 All 18 connections employed for RB of the tape reader.

2 First 9 connections employed for status signals of IORS
instruction (IOT 0314), and last 6 connections are as-
signed to the step counter (SC) of the Type 177 EAE
option, when present.

3-5 All 18 connections open and assignable .

6 First 10 connections are open and last 8 connections
are assigned to Teletype unit.

7 First 12 connections open and assignable .

Each level or channel of the IC consists of one 2-input negative AND gate‘ for each of the 18 possible
bits of an input word. The two inputs are usually supplied by a data signal and an |OT pulse which is
common to each bit of the input word. Qutputs from the seven channels for each bit are NOR combined
to set the appropriate accumulator flip-flop. One bit for each of the seven channels is provided by a

Type R141 Diode Gate module; the entire IC is constructed of 18 of these modules.

When designing a PDP-7 system, it is necessary to consider the number of IC channels required by peri-
pheral equipment. If more than seven channels are required, the IC must be expanded to accommodate

the additional information. Expansion requires a Type 175 Information Collector Expander consisting of

18 Type R141 Diode Gate modules, 6 Type W640 Pulse Amplifier modules, and the appropriate mounting
panel and hardware. The Type 175 option connects into the standard IC through two signal cable con-
nectors reserved for this purpose, and adds seven additional information channels. Figure 28 represents the

channel assignments for the standard 1C.

Information Distributor

Data in the AC is available at the 1D of the computer interface as static levels. 10T pulses from the DS
can strobe these static levels into an |/O device register. The static level of each ACB output signal is

—~ 3v when the bit is a binary 0 or is at ground potential when the bit is a binary 1.

The binary 1 output of each AC flip-flop is power amplified by a Type R650 Bus Driver module in the
processor and is applied to the ID for distribution to output devices, These modules have terminals H and
S connected to ground so that the output signals have a rise time of approximately 800 nsec. (Without

these terminals grounded the rise time is about 50 nsec.) Each R650 output delivers about 20 ma to ground .

The ID provides a series of nine output channels for connection to external devices for the buffered AC
signals in locations 13-21 of rows H and J of the |/O package. The prewired connections of the ID to the

interface cable receptacles are listed in Table 3.
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CHANNEL 1 CHANNEL 2 CHANNEL 3 CHANNEL 4 CHANNEL § CHANNEL 6 CHANNEL 7
A AL A A A A A
(. R4 N Y2 Y4 Y4 . hYd )
* ! * * vyt ) wHo3 ' wHoa ! wos ) hHoe ) Ho? | wWos | HOs | * boHO ) HI
L _t ] 1 ] [} M
] [ T
1 MAGNETIC | MAGNETIC | MAGNETIC
I TAPE | TAPE | TAPE
CONTROL | CONTROL | CONTROL
} cuggém’ ! Al | stant
STATUS STATUS
| AR IONAL ADDRESS : 1
| |
' oR | OR | OR
{ oR ExTTENoE?C 1
| ARITHMET DECTAPE PRECISION DECTAPE | STANDARD | PRECISION , PRECISION
STANDARD ELEMENT CONTROL INCREMENTAL INCREMENTAL |INCREMENT AL|
| CONTROL | TELETYPE
TAPE STATUS 177 550 DISPLAY 55 KEYBOARD | DISPLAY DISPLAY
READER | EXTENDED MULTIPLIER DATA INPUT 340 o | SUEFER 340 | 340
| ARITHMETIC QUOTIENT DTIO-17 DISPLAY STATUS X REGISTER| Y REGISTER
| ELEMENT REGISTER ADDRESS : 1 i
| COUNTER i
STEP OR | OR
| counTer oR | 1
1 sci2-7 1
i | ANALOG-TO-laNALOG-TO-
\ ANALOG- TO- DIGITAL | DIGITAL
DIGITAL | CONVERTER | CONVERTER
| CONVERTER I 38 | 138
| 139 i ADBO-8 | ADBS-17
| 1 i

%* DATA LINES PREWIRED; NO CABLE CONNECTORS NEEDED

Figure 28

Information Collector Channel Assignments



Power Clear Output Signals

The PWR CLR POS and PWR CLR NEG pulses generate in the 1/O package during the first 5-sec interval
following setting of the POWER switch to the on position. These pulses initialize and clear processor
registers and controls during the power turnon period, and are available to perform similar functions in
external equipment. The PWR CLR POS signal is a 375-ke, 100-nsec positive pulse generated in the

Type R401 Clock module at location C15. The PWR CLR NEG signal is a 400-nsec negative pulse pro-
duced in a pulse amplifier of the Type W640 module at location C13 that is friigéered by the PWR CLR POS

pulses.

Begin Buffered Qutput Signal

The BGN (B) signal is supplied to external equipment through a connection in the 1/O package interface.
This signal is a 400-nsec, — 3v pulse generated by a Wé40 Pulse Amplifier at location C13 of the I/O
package during timing pulse SPT@CONTINUE NOT. In /O equipment, the signal clears registers and

resets control flip-flops to initial conditions when the START key on the PDP-7 operator console is operated .

Run Output Signal

The 1 output of the RUN flip-flop is supplied to external equipment through the interface circuits. This
RUN (1) signal is at = 3v when the computer is performing instructions and is at ground potential when
the program is halted. Magnetic tape and DECtape equipment use this signal to stop transport motion

when the PDP-7 halts, preventing the tape from running off the end of the reel.

Slow Cycle Request Input Signal

The device selector supplies the SLOW CYCLE REQUEST ground level signal to request that all |OT in-
structions which address a specific device be executed in a computer slow cycle. This signal is added

at the time a slow |/O device is added to the computer system. |OT instructions for the device are de-
coded in a Type WI103 Device Selector module. The ground level output at terminal BD when the device
is selected requests the slow cycle by connection to the input of a Type B171 Diode Gate module. This
latter module is used as a ground level NOR gate for all such request signals, and a negative output on
terminal D of this module is applied to the processor timing circuits. The Type B171 module which re-

ceives the SLOW CYCLE REQUEST signals from various devices is located at E14 of the 1/O package.

Program Interrupt Request Input Signal

The flag of an external device canrequest a program interrupt. When the device requires servicing, the

condition of the flag, connected to the Type B124 Inverter module in location D27 of the |/O package,
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can request a program break. (The flag of the external device should also be connected to the 1/0O skip
facility so that the interrupt program can sense the [OT 01 pulse to determine the device requesting the
program break.) The PROGRAM INTERRUPT signal level is the NOR of requests from up to nine devices
that require programmed attention. The program interrupt facility can be expanded to accommodate re-
quests from nine additional devices by inserting another Type B124 module in location D28 of the 1/0O
package. When the program break is entered, a subroutine is initiated to determine which device, of
many, is to be serviced, and then to perform the appropriate service operahon (usually by supplymg or

receiving data under program control).

Data Break Request Input Signal

A high-speed |/O device may originate a data break request by placing a —3v DATA RQ level on the
request line connecting the device to fhe computer. In the interrupt control, the DATA RQ level is
synchronized with delayed timing pulse T5 (T5-DLY) of the current computer cycle, and sets the DATA
SYNC flip-flop to 1. This causes a BK RQ level to be transmitted to the major state generator. Com-
pletion of the current instruction permits the major sfore'generafor' to enter a break state, producing a (B)

level. This (B) level combines with the DATA SYNC levél to produce a negative DATA-B level .

An external device connected to the data break facility of the computer supplies a DATA RQ level, a
15-bit core memory address for the transfer, a signal indicating the direction of the transfer as into or
out of the computer core memory, and mput or output connections to the MB for 18 data bits. The DATA
RQ level is sent to the computer at the time the data is ready fora transfer into the PDP-7 or when the
data register in 1 the external device is ready to receive information from the PDP-7. This request level
must be — 3v for assertion, meaning a request for a data break, and drives a transistor base requiring 2 ma

of input current,

Transfer Direction Input Signal

This signal, specifying the direction of data transfer for a data break, is received by the computer from
the requesting device. Transfer direction is referenced to the computer core memory, not to the device.
This signal is a = 3v level when the transfer direction is in, or is ground for an out transfer. A 3-input
NAND diode gate for negative levels receives this signal at terminal N18F. The gate also receives the
internally generated DATA B level and T3 pulse to cause generation of the DATA ACC pulse which strobes
the DI lines into the MB.
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Data Address Input Signal

During an ADDR ACC pulse of a break cycle, the data address given by an 1/O device is transferred to
the MA by connections made at the DA level input of a NOR gate in each module of the MA .

Address Accepted Qutput Signal

At time T1 of the break cycle, the DATA®B level NAND combines with timing pulse T1 to produce an
ADDR ACC pulse (called DATA ADDR — MA pulse in early systems). This pulse transfers the memory
address in the address register of the /O device into the processor MA. This pulse also acknowledges to

the external device that its address has been accepted.

Data Information Input Signals

The 18 DI lines establish the data to be transferred into the MB from an external device during a data
break in which the direction of transfer is into the PDP-7. The DI signal levels, presented to 2-input
negative NAND diode gates at the binary 1 input of the MB, are transferred into the MB by the DATA
ACC pulse. This information in the MB is then written into core memory during a normal write operation.
The DI signals are — 3v to designate a binary 1 or ground potential to specify a binary 0, and should be

available at the time the break request is made.

‘Data Accepted Output Signal

During time T3 of a data break cycle, when the external device requests a transfer into the PDP-7, the
DATA®B level causes a negative DATA ACC pulse (called DATA INFO — MB in early systems) to be
generated. This pulse strobes the data input gates of the MB to transfer a data word from an external de-
vice info the MB. This pulse is also an output for device synchronization. Starting at time T5, infor-

mation in the MB is written into core memory by the normal write operation.

Data Ready Output Signal

During T3 of a data break cycle in which the transfer direction is out, the DATA*B level causes a nega-
tive DATA RDY (in early systems called MB INFO — OUT) pulse to be generdi‘ed. This pulse may strobe
MBB information into the external device buffer; for this purpose the signal may Be delayed within the de-
vice to strobe the data into the buffer after an appropriate setup time. Note that fhe frcnﬁfer must occur

prior to T2 of the next computer cycle.
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Data Information Qutput Signals

Data break transfer from core memory to an |/O device is made through the MB, whose output is buffered
for this purpose by 18 Type B684 Bus Drivers. Each bus driver is capable of driving a 40-ma load. The
MBB output terminals are in the 1/O package.
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CHAPTER 6

INSTALLATION PLANNING

PHYSICAL CONFIGURATION

The basic PDP-7 is housed in a three~bay cabinet and consists essentially of mounting panels of FLIP CHIP
modules. Figure 29 shows the physical location of the memory, processor, 1/O package, operator con=-
sole, tape reader, and tape punch within the basic system. Space is available for optional equipment
below the table in the center bay and above the I/O package in the right bay. For example, a three-
bay PDP-7 with 8192 words of core memory could also include an Automatic Priority Interrupt Type 172B
and have space for analog-to-digital or CRT display options. Larger systems are constructed by adding
standard computer bays to either or both sides of the basic machine and/or in free-standing cabinets.
Memory options above 8K mount in bays to the left of the processor and additional 1/O options mount to
the right of the 1/O package. The location of many options is fixed for technical reasons. For example
the Extended Arithmetic Element Type 177B mounts above the Power Receptacle Type 828 in the center

bay of the basic machine. Preferred locations for most options are shown in Figure 30.

Each standard DEC cabinet bay can accommodate twelve module mounting panels. However, the top and
bottom locations are reserved for indicator panels, fans, etc., and should not be used to mount logic cir-
cuits, Standard cabinet bays are joined by removing end panels and bolting the frames together. Over-
all dimensions are then reduced by the width of the removed end panel (1-1/4 inches per side); weight is
reduced 45 pounds per end panel. Access to all logic wiri'ng is from the console side of the computer.
All cabinet bays are mounted on four heavy~duty casters. The floor plan for the basic PDP-7 shown in

Figure 31 can be used for installation planning.

Table 5 summarizes physical and electrical data for the basic PDP-7 and for most optional equipment.

The number of cabinet bays required for a particular installation can be determined from this table.

ENVIRONMENTAL REQUIREMENTS

The PDP-7 processor and input/output devices operate satisfactorily under ordinary conditions of humidity,
shock, and vibration in a 50° to 122°F temperature range. However, a 70° to 85 °F temperature range and
a 30 to 80% humidity range are recommended. Consult the system heat characteristics listed in Table 5 if

room air-conditioning is planned.
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REAR SPACE REQUIREMENTS

EQUIPMENT
TYPE

728A POWER SUPPLY
734A,B,C POWER SUPPLY
743A POWER SUPPLY
772A POWER SUPPLY
778 A POWER SUPPLY
779A POWER SUPPLY
832 POWER CONTROL

VERTICLE

SPACE_REQ'D

8 INCHES
8 INCHES
12 INCHES
8 INCHES
12 INCHES
12 INCHES
8 INCHES

l BAY BAY 2 BAY 3
5-1/4 INCH A INDICATOR
MOUNTING PANEL PANEL
8 TAPE
! ¢ PUNCH MARGINAL CHECK
PANEL
D 149
E MEMORY I
3
H
BLANK
J
FANS - BLANK
ry (I
TAPE
B \_ /]I READER I[\ /]
c %
2
£ KAT7A ceseers 00O {A
. PROCESSOR TABLE s
H c
J o KA71A
" E 1/0 PACKAGE
BLANK
L F
™ W
N J
828
FA
FANS POWER RECEPTACLE NS
FRONT
BAY 3 BAY 2 BAY 1 l
738 TYPICAL
POWER SUPPLY 4 4?cnes
BLANK BLANK
BLANK
728
POWER SUPPLY
SPACE 728 728
AVAILABLE POWER SUPPLY POWER SURPLY
REAR DOORS
728 728
779 POWER SUPPLY POWER SUFPLY
POWER SUPPLY
UNAVAILABLE
(TABLE)
a3z 128 POWER SUPPLY
POWER CONTROL 2
€ 0 POWER SUPPLY
~15 DELAYED, 5
REAL TIME
TRANSFORMER BLANK RELAY PANEL
REAR

Figure 29 Basic PDP-7 Component Locations
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BAY O

BAY 1

BAY 2 BAY 3 BAY 4 BAY 5
INDICATOR TuTss
PAN
ANEL DECTAPE
TAPE PUNCH TRANSPORT
MARGINAL CHECK
149 1a9 PANEL
MEMORY MEMORY I
138/139 . TUSS
A/D CONVERTER DECTAPE
MULTIPLEXER TRANSPORT 522
! MAGNETIC TAPE
34 DISPLAY INTERFACE
08!
CILLOSCOPE AAO3B 520/521
FANS FANS MULTIPLEXER MAGNETIC TAPE
T EXPANSION BLANK INTERFACE
{76 MEMORY Tare (FOR TUSS)
PARITY cueck \—-4 READER lM 172 AUTOMATIC .
OO T IITIIIITTID PRIORITY INTERRUPT
BLANK PERATOR : BLANK
CONSOLE ‘ s7A
. R MAGNETIC
BLANK . A A TAPE CONTROL
KAT7A TABLE
PROCESSOR
BLANK BLANK
KATIA 550
I/0 PACKAGE - DECTAPE KBO3 DEVICE
! CONTROL SELECTOR
3 177 _EXTENDED EXPANSI
DATA INTERRUPT ARITHMETIC PANSION
MULTIPLEXER ELEMENT 175
I.C.EXPANSION
/ 828
FANS FANS POWER RECEPTACLE FANS BLANK BLANK
FRONT
BAY 5 BAY 4 BAY 3 BAY 2 BAYY BAY O
POWER SUPPLY
728
POWER SUPPLY
728
728 POWER SUPPLY
POWER SUPPLY
728 728
POWER SUPPLY POWER SUPPLY
779
126 POWER SUPPLY
powen ‘uprLy onavaiLasLE
739
832¢C R SUPPLY
728 728 POWER CONTROL 728 POWER supPL 728
POWER SUPPLY POWER SUPPLY POWER SUPPLY POWER SUPPLY
-15 DELAYED, REAL
TIME TRANSFORMER RELAY PANEL

NOTE:

IF 522 INTERFACE IS USED, TWO
MOUNTING PANELS ARE REQUIRED

Figure 30

REAR
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POWER REQUIREMENTS

The PDP-7 requires a source of 115v, 60-cps, single~phase power. On special request, all equipment
can be factory wired for 50-cps and/or 220 to 250v power. The power source must maintain the nominal

voltage within +10% under normal and transient load conditions. The electrical characteristics of in-

dividual units are given in Table 5.

CABLE ACCESS
(TYPICAL FOR 3 CABINETS)
SWINGING PLENUM

REMOVEABLE CASTER SWIVAL RADIUS G
END PANEL ] DOORS (3)
d ‘ 3 »
v a

/SW!NGING DOORS (10)

/LOAD POINT

REMOVEABLE
e END PANEL

FAN (TYPICAL FOR
3 CABINETS)

. SCREEN (TYPICAL
"y FOR 3 CABINETS)
76 + + + + + +
32 s 291
3z |
[}
. : z
" ’ll\\ T T — — 7] t‘\
8% 5 ! “\/ T T T T T T T //‘ \\
l ~ ’ \J
5o L_ 1
L»ﬂe S 17
TABLE
7 »
34,

15"
681.6-

FLOOR PLAN

Figure 31 Basic PDP-7 installation Dimensions

CABLING REQUIREMENTS

All system power sources should have 115v, 30-amp, Hubbel Twistlock flush receptacles (or their equi9~

alent) fo mate with equipment power cables,
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TABLE 5

INSTALLATION DATA *

Standard PDP-7

Core Memory Module 147

Memory Extension Control 148B**
Core Memory Module 149A
Priority Interrupt 1728

Data Interrupt Multiplexer 173
Extended Arithmetic Element 177B
Dual DECtape Transport 555
DECtape Control 550

Magnetic Tape Transport 50
Automatic Magnetic Tape Control 57A
Magnetic Tape Transport 570
Magnetic Tape Transport 545
Serial Drum 24

Oscilloscope Display 34F**

CRT Display 340

Slave Display 343

18-Bit Relay Buffer 140

A-D Converter 138E; 64 Channel Multiplexer

Control 139E
Data Communication System 630 (8 line)
Automatic Line Printer and Control 647

Card Reader and Control CRO1B (100 cpm)

Dimensions (inches) ::;:ii: dcif:;:::; Current (Amps)

Height Width Defaftl(eiscl. Panels Cabinets Weight (lbs.) Front Rear Nominal Surge Hea(tBliiJ;i:rc;tion Power([?(ivsc;pcﬁon
69-1/8 61-3/4 61-1/4 36 3 1150 8-3/4 14-7/8 17 30 7150 2.1
- - - - _ 5 - - - - _— _—

-— - - - - -- - - 0.5 7.5 204 0.06
- - - 4 -- 80 -- - 5.5 7.5 2040 0.6
- - - - 60 - - 1.5 2.75 612 0.18
- - - - 40 -- - 1 2 408 0.12
- - - - - 40 - -- ] 2 408 0.12
12 19 17-1/2 - -- 65 2-1/4 -- 1.5 3.2 585 0.172
- - -- 4 - 255 8-3/4 14-7/8 1.5 3.2 585 0.172
69-1/8 22-1/4 27-1/16 - 1 600 18-5/16 14-7/8 8 12 2114 0.62
- - _— 5 - 281 8-3/4 14-7/8 4 6 1564 0.460
68 32-1/8 32-3/8 -- ] 850 30 14-7/8 25 38 9800 2.9
69-1/8 22-1/4 27-1/16 - ] 400 18-5/8 14-7/8 -8 12 2114 0.62
69-1/8 22-1/4 27-1/16 - 1 500 9 15 5 8 1540 0.45
- - -— - - -_— - - 1 2 408 0.12
69-1/8 42 51 1 2 700 8-3/4 36 15 20 5900 1.73
69-1/8 22-1/4 51 -- ] 350 8-3/4 36 6 10 2350 0.69
- - - 2 -- 40 -- -- 1 2 408 0.12
- - - 3 - 50 - -- 0.6 0.77 612 0.18
- - - 2 - 40 -- -- 1 2 4080 1.2
52-57 56 30-1/4 -- 1 1350 24 26 13 19 5304 1.56
8-1/4 18 10 -- 1 25 -- 6-5/8 0.57 1 204 0.06
69-1/8 22-1/4 27-1/16 12 1 100 8-3/4 14-7/8 -- -- -- -

Typical Standard Cabinet Bay (empty)

REMARKS
Standard PDP-7

Third bay has space for five panels of options.

Core Memory Module 147

Fits in first bay of basic PDP-7.

12-16K memory requires minimum four-bay

configuration.

Core Memory Module 147 (continued)

20-32K memory requires five=bay configuration.

Draws no extra power.

Extended Arithmetic Element 1778

Fits in second bay of standard PDP-7.

*This information is invalid for PDP-7's with serial numbers below 100,

**Mounted within basic computer

Dual DECtape Transport 555

in bay two of standard PDP-7.

Provision is made for installation of this unit

Table model dimensions are given. Also can
be mounted in two mounting panel positions.

DECtape Control 550

Mounted in standard bay .

Magnetic Tape Transport 570

Nonstandard cabinet.

Oscilloscope Display 34F

Space for control logic is provided in
basic |/O package.

Oscilloscope RM503 requires additional
panel or may be mounted externally .

Card Reader & Control CRO1B

Table top model.
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Requires one panel of additional
cabinet space.

CRT Display 340
Requires one panel in bay three for

cable connection to the external
cabinet.



Nineteen-wire ribbon cables with Type W021 Cable Connectors provide signal connection between the
computer and optional equipment in the basic computer cabinets or in cabinets bolted to the basic com-
puter bays. These cables are connected by plugging the W021 Connectors into standard FLIP CHIP module

receptacles.

Fifty-wire shielded signal cables with Amphenol 115-114P male connectors at both ends interconnect
the processor and peripheral equipment in separate free-standing cabinets. Any special equipment using

these cables must have Amphenol 115-114S female connectors and 1391 shells to accept signal cables.

Unless otherwise specified, power cables are supplied in 25 ft lengths, permanently wired at one end to
individual units. Signal cables come unattached in 25 ft lengths. Power and 50-pin signal cables mea-

sure 11/16 and 13/16 inch in diameter, respectively.

All free-standing cabinets require independent 115v receptacles. However, these units may be turned on

or off or controlled from the PDP-7 console.

Cables are connected to cabinets through a drop panel in the bottom of cabinets. Subflooring is not

necessary because cabinets are elevated from the floor by casters to afford sufficient cable clearance.
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~ APPENDIX 1

e

PDP-7 DEVICE SELECTOR AND INFORMATION
COLLECTOR REQUIREMENTS FOR STANDARD OPTIONS

The standard device selector on a PDP-7 with a tape reader, tape punch, ana‘Teléfyﬁ;é contains 12 spare
selector channels. Each selector channel in a PDP-7 with a serial number over 100 requires a W103"’
Device Selector module and a Wé40 Pulse Amplifier module (three circuits producing 400-nsec or 1-usec

pulses).

The standard information collector on a PDP-7 with a tape reader, tape punch; and Teletype contdins :
5 spare input-channels. One Type 175 Information Collector Expansion option extends the standard 1C
by seven additional channels, making a total of 12 available channels. The 175 requires one channel of

the standard.{C; the total number of available channels is 11,

The following list specifies the number of DS and 1C channels required for standard DEC options for the
PDP-7. By using the following list, the need for DS or IC expansion can easily Be determined for qny"
system configuration containing standard DEC options. If required, these eAxpan‘si‘on elgmenfs siwu!ﬂdv be .
included in purchase orders and construction requisitions. In cases where only half a cvhonnel is required,
the remaining half is available for other options. Half channels are designated as 0.5L for the left half

(bits O through 8) or 0.5R for the right half (bits 9 through 17).

Option DS Channels IC Channels
Second Console Teletype and Control 649B 2 1
Memory Extension Control 148B 1 0
Memory Parity 176 1 0
Memory Increment 197 : 1 1
Memory Boundary Register KA70A 0 0
Automatic Priority Interrupt 172B 2 0
Data Interrupt Multiplexer 173 0 0
Extended Arithmetic Element 177B 0 1.5R
DECtape Control 550 2 1.5L
Automatic Magnetic Tape Control 57A 5 2
Serial Drum 24 3 0
Incremental Plotter and Control 350 3 0
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* Card Reader and Control CROIB

Option DS Channels IC Channels

Oscilloscope Display 34F
Precision CRT Display BOD

Symbol Generator 33 (for 30D)

Precision Incremental Display 340
Subroutine Option 347 (for 340)
' Character Generator 342 (for 340)
Slave Display 343 (for 340)
Photomultiplier Light Pen 370
Relay Buffer 140
Analog-to-Digital Converter 138E

.
O
=

General Purpose Multiplexer 139E k
Digital-to-Analog Converter AAOI A

W N = = - O O & & — W N

[
L
.

(5]
-

Data Communications System 630

Automatic Line Printer 647 _

Card Reader and Control CRO2A
Interprocessor Buffer 195

N = = N
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