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|. INTRODUCTION

This pocket=size document has been published as a reference design handbook
for users of the MST-1 circuit family. It contains a summary of information
on the MST=1 family and is intended to serve as a reference supplement of the
MST=1 Circuit Manual Book 03-07, (TEB 2-6400~100).
The complete MST=1 module set is presented as it appears at the time of pub-
lication of this document. This document will be revised on a pericd‘ic basis
to insure an accurate and current content.
Any questions concerning the content of this document should be directed as
noted in the appendix. Distribution problems should be directed to the
Technology Information Center, Department 424.

b

Distribution of this document is on a need=to=know basis, controlled by

R. A. Katz, MST Circuit Applications, Department 122, Fishkill.
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Il.  GENERAL

MST-1 provides a system designer with a low cost, versatile monolithic
circuit family having a typical "packaged" performance of 8 - 12ns.

A high packaging density is achieved by the use of integrated circuit

chips on 16 pin SLT modules and "SLT-like" cards with improved wireability.
The use of "clamped" CSEF circuits results in excellent logical power, wide
environmental operating ranges and power supply tolerances as high as
+12% in some applications.

The basic circuit family utilizes o single -4v power supply. A reference
voltage is supplied at card level by a bias circuit contained in the basic
module set,

Second level packaging is achieved by the use of cards and boards similar
to SLT but with modified internal planes to accomodate the MST voltage
distribution. Long line communication is achieved by the use of modified
SLT AOlq flat cable.

Minimal resistive termination is required since the basic circuit is designed
to drive up to 15 inches of unterminated printed line. A logic line driver is
provided for requirements in excess of 15 inches. Load resistors have been

virtually eliminated by the flexibility of the module set provided.

2 IBM Confidential

MST-1 Circuit Manual

MST Packaging Ground Rules

and Description

Design Automation
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V. GENERAL INPUT/OQUTPUT REQUIREMENTS

A. Voltage Levels

IV. LOGIC CIRCUIT SCHEMATIC —-

MPUL Most positive up level at 85°C.

Least positive up level at 25°C.

Least negative down level at 85°C

— o)
Most negative down level at 25 °C

C

+D+E
Out of Phase
Output

Supply Tolerances

Table 5.1

Vi o I 1l mn v ET-1*
In Phase Case (+4.0%)  (+7.0%) (+10%)  (+12%) (+5.0%)

Output = —
MPUL -0.613v -0.613v -0.613v  -0.613v  -0.613v
LPUL -0.964v  -0.965v -0.967v  -0.96%v  -0.987v
LPUL' -0.980v  -0.985v -0.99lv  -0.995v  -1.01lv
LNDL -1.570v  -1.560v -1.550v  -1.522v  -1.567v
Basic MST - | Logic Circuit MNDL -2.353v  -2.353v -2.353v  -2.353v  -2.383v

NOTE: LPUL'=Minimum output voltage level when collectors are wired
on the module. All logic support designs should use this level
as the minimum input level and establish LPUL as the minimum
output voltage level.

*ET-1 = Extended Temperature Operating Levels (]OOC to 85°C)
perature Op

4 IBM Confidential IBM Confidential 5



B. Summary of Loading Rules

Case |

V1, DEFINITION OF LOGIC NOTATION

The block notation repre-

Case I Case 111 Ca
se 1V ET-1
(4.0%)  (7.0%) 10.0% A. Current Switch
- (10.0%) (12.0%) (5.0%) : sents the basic current
Fan In 5 5.5 D switch function and, unless
@ 5 5 5 5 ‘Q B C-DrB otherwise noted within the
an Out 11 block, is considered to
Ref:élsgz /5LD  11/5LD 11/5LD 11/5LD 11/5LD ([:) perform the OR function.
5 - E A+ B +C+D+E Thepresence of an infinity
an Out, sign within the block implies
e 22/10LD 22/10LD  22/10LD 22/10LD 22/10LD n:)g‘c\lamp circeui! g& thlemp -
INPUT OUTPUT adjacent output.
Dotted Collector
Joce B. Emitter Follower As the MST-1 circuits may
be internally collector
Out-of-Phase 2 2 2 2 2 dotted to perform the AND
Comb — function, the diamond symbol
omb. of $&o 2 2 2 2 ) is employed to distinguish
1 -——<>—-— between collector and emitter
n Phase 4 4 4 4 4 dots and the presence or
D . lack of an emitter follower
otted Emit, 8 6 4 4 8 at the block output.
gollowers (Ref=
152)
C. Emitter Follower Load State The symbol adjacent to the
Dotted Emit. 4 3 2 diamond denotes the load
followers (Ref= 2 B state of that emitter follower,
1.23K 2) e.g., = implies an unloaded
’_O_’— emitter, 6159 implies an
P.S. (at the ir::;:lglrsk);ded internally
mod. pin) V1 GND GND GND GND —
Vol =4+4%  -447%  -4.00 + 10%  -4,00 + 12% -4 " .
-3.91 T 8% 1 = .00 + 5% D. Dot Functions The dotted connection outside
3- o T °° -4.20 +6.5% the emitter follower repre-
-3.7 + 5% sents the DOT-OR connection,
-4.20 ¥ 4.5% e.g.
-3.71 £+3% (F) F=AB+CD
VREF (Nom.) -1.320 -1.320 ~1.295 1.29 The dotted connection inside
o ) J -1.295 -1.320 the emitter follower repre-
perrfhng 25 to 25 to 25 to 25 t ] sents the collector DOT-AND
Junction 85°C 85°¢C 85°C 850(‘:’ 80°'° 1 function, e.g.
Temp. Range 5°C G-=(A+B)(C+D)
A T Allow- 50°C 50°
C ,
able between s0e 50°C 50°C
Communicating
Circuits (6)
LD=Line Driver
6 .
IBM Confidential
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VI1. Module Pin Numberin,

———=cue Pin Numbering
BEVEL'E06E VIll. MST=1 MODULE SET
\ Vill. MST-1 MODULE SE!
\
o 02 03 (4\ The following module part numbers are included in the present module set:
A @ @ @ @ D/N P/N DESCRIPTION
167-1621 1-5w & 14w both 0
167-1623 Exclusive - OR
167-1625 5-2wo
16T-1626 2-2w, 1-3w, 14w AO
16T-1627 1-2, 3-3w AO
2 16T-1629 1-5wd, 1-5w both ¢
8 @ 16T-1631 4
@ 16T-1632 3
167-1633 2 both @
16T-1635 Subtractor AND-OR
16T-1636 OF Parity Tree
1671637 3 (2-2w) AO
16T-1638 Polarity Hold
16T-1639 2-3wo, 1-3w both ¢
16T-1640 3-2wo Latch
¢ @ @ @ 1671642 2 (3-2w) AO
16T-1646 multi=purpose ¢ CS

16T- multi-purpose & CS
16T-1648 3-2wd, 1-2w both ¢ TLD
16T=1649 2-4w bothTLD
16T-1650 MST-2 to MST=1 converter
16T-1651 NPL/SLT to MST-1/MST=2 converter
16T-1652 Single Shot

el @ @ @ @ 16T-1654 2-A.C. Trigger
16T-1655 3-A.C. Trigger
16T-1656 A.C. Trigger

s =5 16A=0294 MST=1to SLT

16T-1658 CS to SLT'NPL converter
16T-1659 photo devi amplifier
16T-1660 local store
16T-1665 3-2woTLD, 1-2w botho TLD
16T-1667 transistor power driver
16T-1668 2551668 TLD, Type 2 Bias Network
16T-1670 2531670 2-3wd, 13w both o
16T-1672 2531672 34w 0 Latch
16T-1673 2531673 4-3w0
16T-1674 2531674 1-(2w, 3w) AD; 1=(2w, 2w) AO
16T-1675 2531675 2-D.C. Trigger
16T-1676 2531676 3-2wond 1-2w both ¢

The following modules have been obsoleted from the module set

2531620 2541630
2531622 2531634
2551624 2531671
2551628

IBM Confidential IBM Confidential



MS 47 MODULE CHIP CROSS REFERENCE MS 98 AND MS 127 MODULE CHIP CROSS REFERENCE
MODULE PN N of CHIPS CHIP PN . MODULE N of CHIPS CHIP PN
254 1621 2 )
254 1623 ; 2995 eod 254 1621 1 2394 621
> J 2 2393 605 2394 623
254 1625 2 o 254 1623 1
2393 602 4 625
i 2 2393 604 254 1625 1 239
255 1626 4 2393 607 255 1626 1 2394 626
253 1627 4 2393 607 = 253 1627 1 2394 627
230160 2 2393 604 253 1629 1 23941629
;;j 1531 4 2393 604 253 1631 1 2394 631
- l':gg g 2393 602 254 1632 1 2394 632
255 1635 3 2l 255 1633 1 2394 633
} H 2393 509 5 1 2394 695
. ! 2393 605 . 255 1635
255 1636 4 1 2394 635
Ee 4 2393 605
255 1637 3 2353 602 255 1636 2 2394 636
255 1638 | 2393 600 255 1637 1 2394 637
. 3 2393 601 255 1638 2 2394 638
299 1639 3 2393 604 255 1639 | 2394.639
255 1640 2 2393 602 255 1640 1 2394 640
. 2 2393 604 642 2 2394 642
255 1642 2 2393 607 ggi :646 1 2394 646
254 1646 : Zeaell 253 1647 1 2394 647
N 6 4 2393 607 e 2394 648
253 1647 4 2393 613 255 1648 1
255 1648 4 2393613 Lt 254 1649 1 2394 649
24 o4y 2 2393613 255 1650 2 2394 650
255 1650 - 2393612 255 1651 2 2394 651
235 181 2 2393 508 255 1652 1 2394 652
255 1652 1 2393 609 255 1654 1 8D
] 2393613 - 255 1655 2 TBD Ms 127
255 1654 ' <98807 255 1656 1 TBD
. 2 2393 506 > 8D
255 1655 3 2393 506 255 1659 T8D
255 1656 ] 2393 506 255 1660 8D
255 1659 4 2393 741 255 1665 1 2394 665
255 1660 3 2393 510 o 255 1667 1 2394 667
255 1665 " 2393 813 3 2393 499 SLT
255 1667 1 2393 742 6 2393 500 SLT
3) 2393 499 SLT CHIPS 255 1668 1 2394 696
255 168 (6 2393 500 SLT CHIPS 1 2394 668
5 1668 ! 505 253 1670 1 2394 670
o 3 613 - . 2394 672
253 1670 N 253 1672 1
253 1672 5 i 253 1673 1 2394 673
253 1673 3 s b 253 1674 1 2394 674
253 1674 2 | 253 1675 2 2394 675
253 1675 2 253 1676 1 2394 676
2 )
253 1676 4
IBM Confidential - IBM Confidential
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Pd-Maximum

Case |
Case |l
Case Il
Case IV
ET I

It 1

1-5w, 1-4 w, both ¢

P/N 2541621

B02 -4.0V
B03 GND
co2 \/REF

élSQ @

615Q

615Q

6150
~$ B04

Circuit Flyers

- 98 mw Module - 2413856
105 mw Combined - XLLDD
112 mw Basic - XLLCC
117 mw - XCABA
101 mw

IBM Contfidential



P/N 2541623

B02 -4.0V
BO3 GND
Co2 VREF

INARANN

OE

EXCLUSIVE-OR

OE

OE

OE

)
15Q @

‘ 6159 .

‘ 615Q .304

D04

Pd-Maximum
Case | - 200 mw
Case | - 213 mw
Case Il - 227 mw
Case |V - 236 mw
ET I - 204 mw

IBM Confidential

Circuit Flyers

Module - 2413858
Combined - XUAAA
Basic - XLLAA
XLCAC
XCABA

BN EENENRENRE

?

DO]

BO4

[T

T T

P/N 2541625

B02 -4.0V
B03 GND

Cco02 VREF

615
*— @)

6150

6150

Pd-Maximum

Case | - 160 mw
Case Il - 177 mw
Case Il - 183 mw
Case IV - 191 mw
ET I - 164 mw

IBM Conhidential

Circuit Flyers

Module - 2413860

Combined - XLLDD

Basic - XLLCC
- XCABA



P/N 2551626

B02 -4.0V
B0O3 GND
co2 Vv,

REF

2-2w, 1=-3w, 1-4w AO

6150

@

He ol 929

BO1
<>
1
o —4
%“’_
6150
CO1

Pd-Maximum
Case | = 93mw
Case Il = 99 mw
Case Il = 106 mw
Case IV - Il mw
ETI - 95 mw

IBM Confidential

Circuit Flyers

Module - 2413861
Combined - XMLAC
Basic - XLLCA
XLCAC
XCABA

FEEEENERERER

gl

1-2w, 3-3w AO

}

?

P/N 2531627

B02 -4.0V
B0O3 GND
C02 VREF

6159

Co3

Pd- Maximum

Cose | - 93mw
Case Il = 99 mw
Case [l = 106 mw
Case IV - 111 mw
ET I - 95 mw

IBM Confidential

Circuit Flyers

Module - 2413862
Combined = XMLAC
Basic - XLLCA
XLCAC
XCABA



P/N 2531629

B02 -4.0V
B0O3 GND

Co2 VREF

1-5w bothé

Pd-Maximum

Case | - 45 mw
Cose Il - 47 mw
Case Il - 50 mw
Case IV - 52 mw
ET I - 46 mw

Circuit Flyers

Module - 2413864
Combined - N/A
Basic = XLLCC

18 IBM Confidential

Co4

4-3we

P/N 2531631

B02 -4.0V
BO3 GND

Cco2 VREF

D03

615Q @

A03

6150 @

i

Q

6150

Pd=-Maximum
Case | - 141 mw
Case Il = 151 mw
Case Il - 160 mw
Case |V - 167 mw
ETI - 145 mw

IBM Confidential

BO1

Circuit Flyers

Module - 2413866

Combined = XLLDD

Basic - XLLCC
XCABA



P/N 2541632

BO2 -4.0V 2 (3-2w AO)
B03 GND
€02 Vger

Pd - Maximum Circuit Flyers
Case | - 122mw Module - 2413867
Case Il = 131 mw Combined - XMLAB
Case |11 - 140 mw Basic - XLLCC
Case |V - 146 mw XCABA
ET | - 125 mw
20 IBM Confidential

Pd-Maximum
Case | - 66 mw
Case Il - 70 mw
Case Il = 74 mw
Case IV - 77 mw
ETI - 67 mw

2-3wd, 1-3 w bothe BO2 -4.0V
BO3 GND

Cco2 VREF

Circuit Flyers
Module - 2413868
Combined = N/A
Basic - XLLCC

IBM Confidential 21



P/N 2551635 P/N 2551636
o

1 D) EXCLUSIVE OR Parity Tree 802 -4.0v

B03 GND

€02 Vigr

0,
B
B
EREESR

i

._> 1| | 6150 615Q
[ ‘ [ 'A02 OF =T
U | (03—
N ‘ . 6150
I N fod—1oe
b4 \‘) 615Q
| T () <
B OF
‘ L —=p 6150 6150
- B N W B OE OF
- ‘ }'v o
: — 1l R - -
= OF

| .
| o B - I o 1 T
| L ”
\ T
{ !
i Pd - Maximum Circuit Flyers
— . { « {
o Case | - TBD Module - 2413971
‘ T Case || - TBD Combined - XUAAA
L <l Case |1l - TBD XUAAB
EBiver Case |V - TBD Basic - XLLAA
ETI  -TBD XLCAC
XCABA
| XCAAB
22 IBM i i . ;
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P/N 2551637
B02 - 4,0v

BO3 GND
€02 Vpee

i

3
(¢]
i

3(2-2w) AO

6150
DO1
@
615Q
DO.
%ﬁ
b3— 5

29 ¢

Pd - Maximum

Case | - 132 mw
Case Il - 141 mw
Case Il = 151 mw
Case IV ~ 157 mw
ET I - 135 mw

Circuit Flyers
Module

Combined
Basic

IBM Confidential

L 6150 =

2413970
XMLAK
XLLCA
XLCAC
XCABA

[

j L

POLARITY HOLD

Pd = Maximum

Case | = TBD
Case Il = TBD
Case Il = TBD
Case |V - TBD
ETI - TBD

IBM Confidential

P/N 2551638

Circuit Flyers

Module
Combined

Basic

2413973
XMLAK
XLLEE
XLLCC
XCAAB
XLLCA
XLCAC
XCABA

25



P/N 2551639
B02 - 4.0v
B0O3 GND
co2. v,

REF

Pd - Maximum
Case | - 120 mw
Case Il - 128 mw
Case Il - 137 mw
Case |V - 142 mw
ETI - 123 mw

26

2-3w ¢ , 1-3w bothg

Circuit Flyers
Module 2413969
Combined XLLDD
Basic XLLCC

XCABA

IBM Confidential
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O
@]
)

Tall] A

BO

P/N 2551640

3-2W BLATCH BO2 - 4.0v
B03 GND
€02 Ver

=
2

o
=
o

6150 615Q
o1&

Pd - Maximum

Case | - 180 mw
Case || - 192 mw
Case |l - 206 mw
Case IV - 215 mw
ETI - 184 mw

Circuit Flyers

Module 2413968

Combined  XLLDD

Basic XLLCC
XCABA

IBM Confidential

6150 6159
O—1—2)

2
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P/N 2551642
B02 - 4.0v

B03 GND
C02 - Vegr

2(3-2w) AO

oS 02

Pd - Maximum

Case | = 157 mw
Case Il - 168 mw
Case Il - 180 mw
Case IV - 187 mw
ET I - 161 mw

Circuit Flyers

Module 2413967

Combined  XMLA|

Basic XLLCA
XLCAC
XCABA

IBM Confidential
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Module Part No: 2541646

Power Supplies Required: Standard MST - 1

Input Levels: MST - 1

Output Levels: Clamped Collector of Common Base Transistor

Description: This module provides four in-phase outputs, each output being
the clamped collector of a common base stage. The clamp is
implemented by a diode to ground as shown schematically
below.

When used in conjunction with P/N 2551658, conversion can
be made between MST - 1 levels and SLT or NPL levels.*
The module can also be used as an indicator driver for the
standard IBM SCRID assembly or other special applications.

In general, this circuit provides a sink for current into the
output. The maximum current the output will accept is
3.15ma. The maximum voltage which can be applied to the
output of the circuit without component damage is:

Maximum Positive Voltage +2.00V
Maximum Negative Voltage = 0.715V

The input loading is equivalent to that of a standard logic
block.

*See P/N2551658
for NPL application

Output

VRef

-4.0

30 IBM Confidential

( \ \ ‘
{

GO

P/N 2541646

Multi-Purpose In-Phase CS BO2 - 4.0v
B04 GND

C02 Vper

o
o

o

d:

®

Maximum = 87 mw

Nominal

=57 mw

*Special Clamp

IBM Confidential

Co03

Circuit Flyers

Module - 2413869
Combined - N/A
Basic - XLLGG

31



P/N 2531647
Module Part No: 2531647

Power Supplies Required: MST - 1

Input Levels: MST -1 Multi-Purpose Out-of-Phase CS BO2 - 4.0v

B0O3 GND

Output Levels: Clamped collector of input transistor €02 Vpeg

Description: This module provides four out-of-phase outputs, each output
being the clamped collector of the input transistor. The

clamp is provided by two parallel diodes to ground as shown
schematically below.

*

When used in conjunction with the module P/N 2551658,
conversion can be accomplished between MST-1 levels and
SLT or NPL levels.*

The module can also be used as an indicator driver for the
standard IBM SCRID assembly on other special applications.

w
o

In general, the output provides a sink for current into the
output. The maximum current the output will accept is
8.78 ma. The maximum voltage which can be applied to
the output terminal without component damage is:

>
o
@

Maximum Positive Voltage +2.00V
Maximum Negative Voltage - 0.715V

®® GG

The input loading is equivalent to 2.2 times that for a
standard logic block.

(=

Q

N
*

®

*Special Clamp

—O0 Output

d: Circuit Flyers

= P ircui yMST-I ST
Maximum = 189 mw Module - 241384| 2413834

Nominal =120 mw Combined - N/A N/A
Basic XLHGG ALHGG

VRef
~4.0v * See 2551658 for NPL application
IBM Confidential IBM Confidential 33
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P/N 2551648
Module Part No: 2551648
Power Supplies Required:  MST-1 or MST-1 and MST-2 _
3-2w ¢, 1-2w Both ¢ BO2 - 4,0v
Input Levelss MST-1 Transmission Line Driver B03 GND
Cco2 VREF

Output Levels: MST-1or MST-2

Description: This module contains circuits which have the capability
of driving terminated and unterminated 90 ohm transmission
lines. With the proper choice of emitter and terminator
resistors, the driven line may have a series D.C. resistance
of up to 4 ohms.

©
TLD < @

The circuit has the capability, when used with an addit-

B04 C03
ional positive supply on a card with modified power
supply bussing, of driving a transmission which is term-
inated on an MST-2 card. Worst case MST-1 levels 53
into the module will produce MST-2 switching levels Co1 801

across the termination. For this application, the

TLD

maximum series line resistance is 3 ohms.
The circuit input loading is equivalent to 2.2 logic @
loading units. The R-PACs and their values are shown D02
below for each application: TLD
MST=1 Line Driver R .
'max
@
All C " TLD
s Case |, I, and ET | .7
R1= 1750 |
R2 = 200Q max
Case Il and IV =4y -
PN 2392338 Rmax =2Q
Pd: Circuit Flyers
2 i - 195 m Module - 2413870
i = R =3 oh Maximum w
. T o Nominal - 110 mw Combined - N/A
Basic - XLHCC
100Q
P/N2390445
IBM Confidential 35
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Module Part No: 2541649

Power Supplies Required: MST = 1 or MST - 1 and MST - 2

Input Levels: MST -1

Output Levels: MST = 1 or MST - 2

Description: The circuits contained in this module are equivalent to those
contained in module 2551648, the difference between the
modules being circuit count and output options. The appli-

cations and passive component requirements described for
2551648 are applicable to this part number.

3 IBM Confidential
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P/N 2541649

2 - 4W both ¢ Transmission Line Driver B02 - 4.0v
B03 GND
Cco02 VReF

.
S

Pd: Circuit Flyers
Maximum - 107 mw Module - 2413871
Nominal - 70 mw Combined - N/A
Basic - XLHCC
IBM Confidential 37



P/N 2551650

BO2 - 4.0v
Module Part No: 2551650 MST-2 to MST-I Converter B03 GND
co2 Vv,
Power Supplies Required: Standard MST - 1 REF
Input Levels: MST = 1 and MST - 2
Output Levels: MST = 1 @
MST - 2 e

Description: This module provides conversion from MST-2 to MST-1. Each
of the four circuits performs a positive "AND" function between
the common MST-1 line, and an MST=2 line. The output
emitter followers are unloaded, and a 6152RPAC, P/N
2390384 is required for each output used.

Input current requirements are as follows:

MST-1 input  0.119ma max.
MST-2 input  0.175ma max.

Pd: Circuit Flyers
Maximum = 260 mw Module - 2413809
Nominal - 177 mw Combined - N/A
by i Basic - PXvCC
38 IBM Confidential -
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P/N 2551651
Module Part No: 2551651
Power Supplies Required:  MST and 46.0 * 10%
MST-2
Input Levels:  MST, NPL, SLT MST-1 MST-4
BO2 -4y v
Output Levels: MST BO3 GND +1.25
co2 VREF GND
Description: This module provides the conversion between the NPL

interface or SLTand MST. Each module contains two
convert functions which perform a "Positive And"
function on the MST and NPL or SLT inputs. By appro-

priate selection of external R-PACs and R-C-PACs, this
module can he used in MST-1, MST-2, or MST-4 systems.
The circuits are connected to the external components

as shown below:

NPL/SLT To MST- 1/MST-2 Converter

615Q

~—O—

(0]
G2—.
615Q BO1
6150 @

e —1 |l o=g

My M Pd: Cireut} F‘Ve';ST o1 MSTgen
MsT-1 | P/N 2392344 P/N 2390525 Module  — NJA N/A
R1=6.04k Ra=2, 2% Maximum - 265 mw Combined - XXAAB  PXAAD
R2=2.35k Ml Bosic  -PCAAH  PCAAH
C = 20pf pCCCL  PCCCI

PCCCM PCCCK

MST-2 | P/N 2390399C P/N 2390507

R1= 6,04k h
IMST-4 | Ro=10k Ra=1.6k
C = 20pf
idential 41
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P/N 2551652

ingle Shot BO2 - 4.0v
Skl D04 - 4.0v
B03 GND
C02 VRer

Module Part No: 2551652

Power Supplies Required: MST-1 or MST-2
Input Levels: MST-1 or MST-2

Output Levels: MST-1 or MST-2

Connection for Extemnal
Timing Components

SS

Description: Pulse width from 138ns to 1.19 seconds obtained by external
R. C. combinations. Refer to TEB 2-6400-100, Section 19

for R. C. combinations.

The output emitter followers have
TLD driving capability.

g
:

BEE

)  ©

Connected for Optional
Speed Up Function

Pd: Circuit Flyers

Maximum = 199 mw MST-1 MST-2

Nominal 140 mw XSGAA ASGAA
XSGAF ASGAF
XSGAG ASGAG
XSGAC ASGAC
XSGAD ASGAD
XSGAB ASGAB

IBM Confidential IBM Confidential 43



Module Part No: 2551654

Power Supplies Required: MST = 1 or MST - 2

Input Levels: MST - 1 or MST - 2

Output Levels: MST = 1 or MST - 2

Description: Positive (one) inputs on a DC input will set or reset the trigger.
To switch the trigger, both AC inputs on one side must be set to

their down levels for a minimum conditioning time, followed by
a positive transition of one or both inputs. The output emitter

followers have standard logic driving capabilities in MST-1,
and can drive terminated 90 ohm lines in MST-2.
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P/N 2551654

2- A.C, Trigger B02 - 4,0v
B0O3 GND
C02 VRer

T s a j S a
J l

X 615Q P E * - 615Q -
K R K

Pd: Circuit Flyers
Maximum - 274 mw MSTGEN
Nominal - 216 mw

Module - 2413810

Basic - PFSAA
PFSAB
PFSAC
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P/N 2551655

3-A.C, Trigger B02 - 4,0v
B0O3 GND
Co2 VREF

)

Module Part No: 2551655

Power Supplies Required: MST-1 or MST-2
Input Levels: MST-1 or MST-2 .
Output Levels: MST-1 or MST-2 - ol amg 6150 o
Description: This module contains three A. C. trigger circuits with a common J
reset line, On each circuit all the A, C. inputs are tied together, . ——l
enabling the circuit to be used as a counter element. A positive S 3 6ISQ @
transition applied to the AC input of the circuit will cause the out-
puts to switch states. Logical one inputs to the "S" and "R" lines
will set or reset the circuit. - . = 615Q 03
The output emitter followers have standard logic driving —l
capabilities in MST-1, and can drive terminated 90 ohm
lines in MST-2. - R o LI )
615Q
|
o J
N
Pd: Circuit Flyers
" MSTGEN
Mch.mum - 411 mw Module - 2413838
Nominal - 324 mw Basic - PFSAA
PFSAB
- PFSAC
IBM Confidential 47
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Module Part No: 2551656

Power Supplies Required: MST - | or MST -2

Input Levels: MST - | or MST -2

Output.Levels: MST - | or MST -2

Description: This module contains one AC trigger circuit, with each input
brought out separately. Logical one inpufs on a DC input
will set or reset the trigger. To switch the trigger, both AC
inputs on one side must be set to their down levels for a
minimum conditioning time, followed by a positive transi-

tion of one or both inputs.

The output emitter followers have standard logic driving
capabilities in MST-1, and can drive terminated 90 ohm

lines in MST-2,

IBM Confidential
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Pd:

Maximum = 137 mw

Nominal

- 108 mw

A. C. Trigger

IBM Confidential

P/N 2551656

BO2 - 4.0v
BO3 - GND

co2 - VREF

3 .élSQ .

615Q B304

Circuit Flyers

MSTGEN

Module - 2413837

Basic

- PFSAA
PFSAB
PFSAC
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P/N 2395143

MST to SLD Converter

BO2 -4.0V
C03 +6.0V
A04
DO3}GND
803
C02 Veer

Module Part No: 2395143
Power Supplies Required: tovt 4%, -4v+ 12%,-1.320 (VRep), GND
Input Levels: MST - 1

Output Levels: SLD

Description: Two independent CS circuits, one of which is permanently

IN g
el

wired for in-phase operation and the other externally wireable

for in phase or out-of-phase operation. For out-of-phase oper=

ation of DOI, connect D02 to A03 and Ground AOl. For in-

phase operation of D01, connect AOI to D02, and Ground A03.

— INg or &
- —®

Pd:

Maximum = 210 mw

Circuit Flyer
In Phase Option Out of Phase Option
2413977 2413981
XXRAC XXRAC
XNRAA XNRAA
XLRAE XLRAF
i i IBM Confidential 51
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P/N 2551658

+ C02 GND
CS to SLT/NPL Converter =ifipyie

Module Part No: 2551658

Power Supplies Required: +6.0V + 10%

>
o
b

Input Levels: Output of MST - 1 or MST - 2 CS Module

750 q
Output Levels: SLT

Description: This module provides the conversion between MST signal levels
and SLT. When converting to SLT, this module is used in con-
junction with either of the MST-1 modules (2531647,
2541646) or the MST-2 CS module (2551899). Conversion to
NPL levels may be accomplished by the addition of an R-PAC
(2390306) and a discrete transistor (2391329) to the output of
the SLT converter. (Refer to TEB 2-6400~100 section 16.5
for description of NPL conversion).

750 @

The resistor shown in the block diagram is a programmable

750 a
collector load for SLT applications.

g

DO

)

111

pd Circuit Flyers

Module - 2413803
2413842
Basic - PXAAA
PXAAB
PXAAC
PCCBY
PCCBZ
PCCZZ
PCAZZ

Maximum - 284 mw
Nominal - 138 mw

: ial 53
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Module Part No: 2551659

Power Supplies Required: -4 +12%, Gnd

Input: See description

Output Levels: MST - |

Description: This module contains four separate current to voltage amplifiers.
The function of each circuit is to amplify the current output of
a photo-transistor or similar device, and convert this signal to
MST-1 output logic levels. A 204 a change in input current

causes a complete logic switch (.6 volt) at the output. A 954 a
input reference is set during module manufacture, and the output

will switch with an input current change about this reference.
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P/N 2551659
Photo Device Amplifier B02 -4.0v
B03 GND
6150
02 29 Col1
01

615Q 6150
D03 03 @ < .

Pd: Circuit Flyers
Maximum - 200 mw Module - 2413943
Nominal = 120 mw Basic - XARAD
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Module Part No: 2551660
Power Supplies Required: MST - 1
Input Levels: MST = 1

Output Levels: MST - 1

Description: The local store module is a 4 word by 3 bit module with the
write/sense circuitry included in the module. 2551660
modules, when used in conjunction with 2551668 and
2551648 modules, provide scratch pad memory configura-
tions. The outputs of this module may be dotted with
other L.S. modules to provide 16 by 9 arrays. By further
OR'ing of the outputs through standard MST Logic Gates,
arrays of up to 320 words can be assembled.

IBM Confidential

P/N 2551660

tore BO1
Local S CO2} Viek
Cco4
BO2 - 4v
B0O3 GND

+ Dato Out 1

+ Data Out 2

+Data Out 3

+Word 1

[2RNEN

+ Word 2 1.
BRI
SO Shct =R =Ny
'll ‘ll
T
A
+para 1 €9 .
+ Write
s c__
+Data 3
Pd Circuit Flyers
Module 2413833
ANAQ( 322|g:: Combined N/A
lom

Basic P5SAA
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Module Part No: 2551665

Power Supplies Required: MST-1 or MST-1 and MST-2

Input Levels: MST-1

Output Levels: MST-T or MST-2

Description: The circuits contained in this module provide an in-phase version
of module P/N 2551648. The application and passive component
requirements described for P/N 2551648 are applicable to this

part number,
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P/N 2551665
3-2w9, 1-2wBoth ¢ BO2 - 4.0v
Transmission Line Driver BO3 GND

C02  Vpgg

CO:
TLD ©
©
TLD ©
63— 69
S TLD ©
Pd: Circuit Flyers

Maximum - 187 mw
Nominal - 130 mw

Module - 2413965
Combined - N/A
Basic - XLHCC

IBM Confidential
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Module Part No: 2551667

Power Supplies Required: MST - 1 and +6.0V + 10%
Input Levels: MST - 1

Output Levels: 100 ma DC per circuit

Description: This module is intended to serve as a pre-driver for medium
to high current drivers. The module contains three circuits,
each with a 2-way "~AND" input. The current output is
limited to an absolute maximum of 100 ma, with appropriate
duty cycle, and/or cooling to maintain the output device
junction temperature at less than 100°C. The nominal design
current is 50 to 75 ma depending upon power supply toler-
ances, and external component tolerance.

The output of each circuit is connected in a Darlington Con-
figuration, with both the collector and emitter brought out
for load driving. The Vce maximum of the output devices

is 13 volts.
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P/N 255166

Transistor Power Driver BO2 - 4.0v
B03 GND
C03 GND
Cco2 VREF
A02 +6.0v

(AO1 Cco1
C04 ‘@
D03

B04 ———.Q:E,
(A04

Pd: Circuit Flyers

Pd is a function of output
loading and duty cycle.

Module - 2413949
Combined - N/A
Basic XPRAE
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. P/N 2551668
Module Part No: 2551668
Power Supplies Required: MST-1
" TYPE 2 BIAS NETWORK & 3-2w both ¢ B02 -4.0v
Input Levels: MST-1 B03 GND
Transmission Line Driver C02 Vggr
Output Levels: MST-1
Description: The circuits contained in this module are similar to those .
of P/N 2551648. The applications and passive component
requirements described for P/N 2551648 are applicable VRef @ _1.320
Bias . F
to this part number with the exception that this part '
number may not be used as an MST-1 to MST-2 converter —. Tie Up
due to the presence of the bias network.
Bias Network Schematic
@
=
- TLD ©
‘ €)— 060
@
S ;
] TLD 4
BO4) —(}—@
o
. REF. . . DO]
TLD ©
)L 09
Tie Up Voltage
~=0.75v ((l;-l&m.) Pd - Maximum Circuit Flyers
Module - 2413966
Cose | - 275 mw Combined - N/A
Case || - 284 mw Besic - XLHCC
Case |1l - 291 mw XVHLM
Case |V - 297 mw
ETI - 278 mw
4y Rpy 15 an SLT trim resistor which ranges from 120 ohms to 400 ohms .
P o = 132w h
P dnom = 101 mw
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P/N 2531670

BO2 -4.0V
B03 GND
coz.Voee

2-3w@, 1-3whoth o

. ’ 615Q
6150
6150
O — :
@ 615 D03
Pd-Maximum Circuit Flyers
Case | =114 mw Module - 2413960
Case Il - 121 mw Combined - XLLDD

Case Il - 130 mw
Case [V - 135 mw
ET I - 116 mw

Basic - XLLCC
XCABA

IBM Confidential
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®

NI A

Pd - Maximum
Case | - 150 mw
Case || - 160 mw

Case Il - 170 mw
Case 1V - 178 mw
ET I - 153 mw

P/N 2531672
BO2 -4.0V
BO3 GND
co2 VREF
o8 @
61580
6150
Circuit Flyers
Module - 2413962
Combined - XMLAA
Basic - XLLCA
XLCAC
XCAAB
XCABA
65
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P/N 2531673

B02 - 4.0v
B03 GND
co2 VRer

4-3w ¢

t

&

B

®

o
2

Co3
&
@
an
D02
D03
—
BO1
AO01
.

Pd - Maximum

Casel - 81 mw
Casell - 87 mw
Case III - 93 mw
Case IV - 96 mw
ET1 - 84 mw

®

Circuit Flyers

Module

- 2413963

Combined - N/A

Basic

IBM Confidential

- XLLCC

o 0 W s~

1= (2w,2w) A0
1= (2w,3w) A0

i ]

Pd maximum
TBD
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P/N 2531
B02 ~
BO3 G
co2 v,
615Q
B0
o
=
$ ©
615Q
615Q
(o
—{co
o
(—r—
615Q
Circuit Flyer

Module 2413979

Combined XMLAK

Basic XLLCA
XLCAC
XCABA



P/N 2531675

B02 ~4v
B03 GND

o2 v,
REF 2 DC TRIGGER

DC SET

03,
GATE ON

. (Ain) o

2.46k0

SET ()}

@ "OFF" OUTPUT
(8 ouTm)

2.46kQ

GATE OFF =
(Bin)

GATE ON
(Ain)

2.46k0

SET (C|

(A ouT)
A02) "ON" OUTPUT

@ "OFF" OUTPUT
(8 OuT)

1.23

D03, 2.46kQ0

GATE OFF.
(Bin)

Pd - Maximum

IBM Confidential

(A OUT)
@ “ON" OuTPUT

Circuit Flyer
Module 2413980
Combined XMLAJ
Basic XLLAA
XLCAC
XCACA
XLLee
XCAAB

R EEEEREEREE®RN

3-2wd
1-2w Both ¢

P/N 2551676

B02 - 4v
B0O3 - GND
co2 - VREF

IBM Confidential

615Q
615Q
BO4
o O
615Q
A02
615Q
(3
\/ N/
C04,
615Q
Circuit Flyer
Module 2413978
Combined XLLDD
Basic XLLCC
XCABA
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1X PASSIVE COMPONENT DESCRIPTIONS

PART NUMBER

DESCRIPTIONS

WHERE USED

70

2390384 615Q
All

BE

REF
STANDARD LOGIC
CIRCUITS AND TLD

2390383
1.23Q
All

2 3 4
3 4

2

2 REF
STANDARD LOGIC
CIRCUITS

2392338
200Q

175Q

(o

200Q

175Q

TLD P/N
2551648
2541649
2551652
2551665
2551668

2390445
100Q

100Q & 100Q

IBM Confidential

MST=1TO MST-2

CONVERT

PN 2551648
2551649
2551665

HE R EEENENEMNEBNEEREERMN

PART NUMBER

DESCRIPTION

WHERE USED

MST=1 to MST=2

Zinb CONVERT
620Q < 620Q PN 2551648
2541649
1 2 3 4 2551665
2392344 NPL/SLT TO
2,35k 6.04k MST-1
PN 2551651
1 2 3
NPL/SLT TO
=g .2k 2.2k MST=1
PN 2551651
1 2 3
70Q
SLT TO NPL
820506 PN 2551658
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NPL/SLT

TO MST 2 and 4 APPENDIX

[

X CONTACTS FOR ADDITIONAL INFORMATION

2390399 MST 1and 2 Circuit Engineering
2 W. H. Hosick
Dept 132 7666C
10k 6.04k
. 20pf
a MST 1 and 2 Specification and Analysis
N. Callaghan

1 2 3 4
Dept 789  7974C

MST 1 and 2 Circuit Design
R. Spadavecchia
2390507 S Dept 130  7892C
TO MST 2 and 4 MST 1 and 2 System Applications and Reliability
B. E. Cunningham

Dept 704  7668C

1.6k 1.6k
MST 1and 2 Applications
1 3 4 R. A. Katz
Dept 122 7670C
2
MST 1 and 2 Reliability
E. Nielsen

Dept 814  4594C
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