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AP-120B ORGANIZATIONAL OVERVIEW

AP-120B is a high-speed arithmetic-prbcessor:

Cycle:
Word Size:

Registers:

Memory:

Arithmetic:

Processor Control:

Input/Output:

167ns cycle

38-bit word size

. 64 accumulators (D-Pad) 38-bit

16 Address Registers (S-Pad) 16 bit

64~bit wide Program Source (PS) memory
in 1K word increments to 4096 words

38-bit Main Data Memory (MD) in 8192
increments to 64K words

38-bit Table Memory (TMRAM/TMROM) in 512
increments to 64K words

16~bit Integer Address Process (S-Pad)
13 operation Floating Adder (FA) in two stage
pipeline

3-stage pipelined Floating Multiplier (FM)

Both FA and FM produce normalized, rounded
results with overflow/underflow detection
and correction

Conditional branches based on 25 different
conditions (15 locations forward or 16
locations backward). Global jumps to anywhere
in 4K of PS either absolute or relative.

Hardware subroutine return stack allowing
nested routines up to 16 levels deep.

Instructions to read and write PS memory
thus allowing the processor to bootstrap
and to alter programs dynamically.

Internal programmed I/0 Bus (38-bit) or
DMA to/from Main Data Memory.
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Figure 2 Array Processor to Host Interface Data Paths




DATA

!

HOST DEVICE }——¥ CONTROL .
ADDRESS TRANSCEIVER
DECODE DECODE |—»
& AP DEVICE
ADDRESS ‘
HOST . DECODE
INSTRUCTION
DECODE LOGIC
DPBS* 50— AP INSTRUCTION
DECODE LOGIC [V
MD* IOBS* )
| ’I ey 71 HDnn
S w EEEEEEES ) D A
FMT |
PNL2 _| -] —
(226, 227) i 2:1 1| wosrs I(';’i‘ljf LDSK éf& LDEN (?1’4)
MDI* @—|— ! | | :
— | —— l l l
f] | .
I i I 1 . l {
| v | v | v | cp
ReGLD*—] APM : : HMA ' PNLnn¥
1 _— A _of CTL | we — I
|{DMACL l CTLCLK 1 WCCLK T HMACLK |
AD2BS
| 1444 | :
‘ RSELJ—#{ 4l ! -
| RSEL1—g] | ;
| ' [ | | ,
3 | v‘
: » DVR | | DVR : .
l 4 J' ' 1649
Lo e e e o e e e - M| N

Figure 3 AP-12¢B Interface Register Block Diagram
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Figure 4 Control Detail of Virtual Front Panel
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Figure 6 Detail of Virtual Front Panel Data Paths
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CONTROL UNIT SPECIFICATIONS

- PROGRAM SOURCE MEMORY
B4-BIT WORD SIZE
167 NSEC CYCLE TIME
4K WORDS MAXIMUM
INSTRUCTIONS ALLOW READING AND WRITING

- CONTROL RUFFER
ConTRoLS 10 INSTRUCTION FIELDS IN PARALLEL
167 NS EXECUTION TIME
25 BRANCH CONDITIONS
16 ELEMENT HARDWARE SUBROUTINE RETURN STACK

-1654-

Pigure 8 Control Unit Specifications
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Figure 10 Program Source System Interconnection Block Diagram
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Figure 12 Program Source Address Logic
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Figure 13 Program Source Address Calculation and Distribution Logic
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Figure 14 Program Source Address Timing

7




PSAInnQ*
- wow. TMARNNQ*
PSALInnQ*
CBnnQ*
b
EXIA a 4:1
EXIB B SELECTOR
SRACE* '
SRADEC*-———————-—fL
A U/D P
1B
C sra
D
- WA D
I, CY¥ CLK
>
ABORT* SUBROUTINE
RETURN
SRAOVD* ¢ STACK
WRT* Dc 3
WE
* 0
A !

B A
1PSACIK - »{ CLK 2:1
SRSWE* 2 ol s LA;CH
SRSnnQ*
_m-

Figure 15 Functional Block Diagram of Subroutine Return Stack Logic

- 17 -




- 8T -

A+l
A+2

{
1

B

B+l .Refurn

B+2

FETCH A FETCH B FETCH B+l FETCH A+l
EXECUTE - EXECUTE A EXECUTE B EXECUTE B+l

wenen [ L L L
WRT* L__J L__J: <l_~J

| EXECUTE A+l |

-

L

N

]
[}
]
i :
! i
PUSHJI* : i :
) : 5
POPJ¥ : \ | | |
i . )
i H ' |
[}
SRACE* ! | N |
i H 1
1 ! 1] [}
! q 1 1
SRADECH | H : : |
[} ] :
i ) 1
SRSWE¥* :I—~ J : .
]
| '
Z 1 | H I
PSAAD /¢/ : | | : AZ
— | i :
L A R T N .
] ] i }
] § : ‘
esso 70000 | L. % : : v
]
i i : |
INCREMENT WRITE SRS SRS LATCH DECREMENT
SUBROUTINE AND SRS USED AS SRA ~1662-
RETURN LATCH PSA
ADDRESS
(SRA)

5

Figure 16 Subroutine Return Stack Timing




Ea RS

pes

EXTERNAL
DEVICES

I

MEMORY /0
2
k. 4
ARITHMETIC CONTROL

4N

>

FPigure 17 PFunctional Elements of a General Purpose Computer

- 19 -




-Oz-

HOST

L

—te BTGT_

EXTERNAL
DEVICES

IMEqORYJ' /0 l l i
\ 4 \' 4 Q A4 .
TABLE DATA MAIN SPAD | [PROGRAM )
MEMORY PAD DATA MEMORY | ISOURCE HOST 10P/ J
. 1/F GPIOP
{
]
[ &
v L 4 h 4 id ’ 2 L 4
agxgg- CONTROL
T  J Y v v
CON'T'ROL
FMUL FADD SPAD BUFFER
ALU
L) & & «1664~

Figure 18 Functional Elements of the AP-12@B
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Figure 19 Array Processor 38-Bit Data Paths
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Figure 20 Array Processor Data Paths
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Figure 22 AP-12¢B System Clock Timing
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Figure 24 SPAD Interconnection Block Diagram
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FAFM DB MAIN DATA SPECIFICATIONS
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Figure 28 Main Data Block Diagram
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Figure 29 Main Data System Interconnection Block Diagram
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Figure 30 Main Data System Block Diagram
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Figure 31 Memory Address Simplified Block
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Figure 34 Main Data Memory Element Block Diagram

- 36 -

«1580=-



MDnn*

IMDCLK* C
MD REG
MDCLKE* e {E
& =
l * l
MD2A2* — E DRIVER MD2M2*e—(|.E DRIVER | MD2DP* —clE DRIVER
A2BSnn* M2BSnn* DPBSnn*

-1681~

Figure 35 Main Data Register Block Diagram
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Figure 36 MD Timing (Isolated Cycle)
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Figure 37 MD Timing (Isolated Cycle)
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Figure 38 MD Timing (Consecutive Cycles)
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Figure 39 AP-12@B Interface Register Block Diagram
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Figure 41 Control logic for Formatter
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Figure 42 Formatter Block Diagram
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Figure 43 Data Pad Block Diagram
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Figure 44 Data Pad System Interconnection Block Diagram
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Figure 45 Data Pad Memory Element Detail Showing Stack Address
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Figure 52 Floating Point Adder
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Figure 55 Floating Adder Block Diagram
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P

- 60 -




TMA
(212)

TM ROM
(217)

TMAnn

IOnn*

l

TMI REG
(238)

T™™nn*

TM RAM
(238)

!

TM REG
(299)

I

AlBSnn* M1BSnn* DPBSnn*

~1705~

Figure 59 Table Memory System Block Diagram
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Figure 61 Table Memory Address Logic
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APPENDIX A

STANDARD OPERATING PROCEDURE
COMPONENT NUMBERING SYSTEM

It has been our generally accepted practice to label components
such as resistors and capacitors to the left and above a parti-
cular I.C. with the same number as that I.C.

Because of the ever increasing density of components on etched
circuit boaxds, it has become necessary to document this
procedure with the attached topological examples.
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CHIP SPECIFICATIONS
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Am25805 - (

Four-Bit by Two-Bit 2’s Complement Multiplier

Distinctive Characteristics

® Provides 2's complement multiplication at high speed e Multiolies in active HIGH (positive logic) or active
without correction. LOW (negative iogic) representations.
¢ Can be used in a combinatorial array or in a time & Reduced inout loading as compared to Am2505.
saquenced mode. ® 100% reliability assurance testing in compliance with
& Muitiplies two 12-bit signed numbers in typically MIL-STD-883.
115ns.
FUNCTIONAL DESCRIPTION: LOGIC SYMBQLS
The AmZSS0S 11 2 tughespeed aigital that can

i e 2’8 COMOIMENT NATINION and Oroouce 3 2's COMOiement fOuCt wathout
carrection. The orvice conusts of 3 4x2 multioler that cao be connected to form
1terative ¥TayE 2DIE 10 MUILIOIY AUMDEr™ e1her Airectly, OF ¥ & (#Me sequenced

seeancement. The Oswice assumes that tne Most signiticant digu in 8 word carmes 8 ACTIvE LOw ACTIVE WG

NEGatIvE waiignt, and €20 tneretore by uted in rrays wiere the muitolicend and Te 343 e ¢ 5431 Uy 'l

muiticlier have Gitterent ward fengtns, The utes tne g t J: !, ; & 1 l L L L l 11 [ i 11 ]

and oertorms the function S 4 XY ¢ K where X 15 the out heid usd lo add oartial °' IR T TRD ErTRTE

PrOCUCtS QeEneratea in the 4erav. At the peginning of the array the K inputs are avails QA vy 23 2 E 2!— L 3 ? ’

20i¢ 10 acd 4 Bgnied conttant 1o the least siamificant part of the oroouct. Multiptication 22 mech vg ‘"“25205 “';?g“

of 30 M it NUMDer Oy 30 A D AUMDE 1N 3N ArraY FESULS IN 2 DPOOUCE Naving Mmen Neamcd vy "

tits 30 Mat 3t potubie COMDNANONS Gf Droauct are for. i1 a 7= Gy h&gr;,';in?r Carg fO=aet)  Demmd o T'&S.'}',}.f_',":a“’ Coea 13

s orocuct 18 the most it can be ignored, and 20— ® Peym P l-_
el can e oy g the 135t twa DrOCUGt CIgit. e B B .5 0 5 5 %

A numper Of CONMACTION CheTnes dre OSSIDIE. Figuee 1 SNOWS INe CONNECtion sEneme T T T T T I | l | l

that resuits in the tastest muittoty. 11 higher sDeed 15 sequired an arrzy can be wihit T 4 10 N oo 3 3 10 ot

N0 teveral Qarts, ana the SIrts 3dded wath high-toeed (0ok-ahead CIry adders.
Provizon 13 mene tn the cesign for muiticlicanion »n the sGtive hwgh {poutoes fogic)
or active low inegative loqic) representations umply by reinteroreting the active lavel
of the 1put owrsnas, tne Droduct, ag 3 palsnty conteol P. For & more comoiete
orcHpuon and 300HCanons INe uter 1t referred to the Apphcanan Nate on page 5-18. VCC = Pin 24
.

GNO = Pin 12

LOGIC DIAGRAM
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CONNECTION DIAGRAM
OPERATION TABLE Top View
Y Multiplier Operation
X Multiplicand Vegentony Flo iz i1 S
Y-1 Yo Y1 ﬂnrnnnnnnr*nn
42322 2% 219 17 *G 15 14 1)
0 0 0 K+0
1 Q ] K+ X
0 1 0 K+ X AmZSS08
1 1 ] K+2X
o o 1 K~2X ® ;34856 789300
oo 1 K-x LoUUUUouuuyy
0 1 1 KX “e Cp 83 €7 9 49 s-1 59 1 57 Sy3am0
- i T ! ! 1 K-0 Nate: Pin 1 is marked {0F OFian LATIQR " = sl mn o @iormes  © -
Active Low fnputs and Qutputs
‘1’ = Low, ‘0° = High, P = High -
Active High Inputs and Qutputs
‘1 = High, ‘0" = Low, P = Low




Am25S07- Am25508

Hex/Quad Parallel D Registers With Register Enable
N

Distinctive Characteristics

e Positive edge triggered D flip-flops

o 4.hit and 6-bit high-speed parallel registers o 100% reliability assurance testing in compliance with
& Common clock and common enable MIL-STD-883.
FUNCTIONAL DESCRIPTION LOGIC SYMBOLS
The Am25S07 is a G‘bi‘t. high-speed Schottky regifter wit.h Am25507 Am25508
a buffered common register enable. The Am25508 is a 4-bit
register with a buffered common register enable. The de- V3 e e oo [
vices are similiar to the Am545/745174 and Am54S/74S175 | S
but feature the common register enable rather than t S0 %S 3 € % o 9 ¥
common clear, sedcr Py A s —cr P
Both registers will find application in digital systems where 25 &y % a6 a0
information is associated with a logic gating signal. When ! ! ! 'L 'l’ ‘l’ T l ? i ? ] ? l
the enable is LOW, data on the D inputs is stored in the 1267w
register on the positive going edge of the clock pulse. When
the enable is HIGH, the register will not change state re- Veg = Pin 16
gardliess of the clock or data input transitions. GNO = Pin 8
LOGIC DIAGRAMS
Am25S07
Og 1] o2 T Qu o5
il D A a Lo 2 ! [a) fo)
(=4 o [34 - F) [%d -] o
13 € 13 £ € 13
It
E——» ¢ s : + i -
o at az S G s
Am25508
oo o‘| olz 0y
s > 3 X1 - 3 i
(-4 '] (=4 ] cr o o o
€ € 3 £
l- [ r 73 ‘—- 3 2 r j a
1 . T
e =Py ' 1 | |
& o 3y 7 o 3G q
FUNCTION TABLE CONNECTION DIAGRAMS
Inputs Qutputs Top Views
= = Am25507 Am25S08
E D; cP Q; Q;
Vec 05 Og D¢ Q¢ O3 Q3 C* vee 0y 03 03 02 &7 O o
H x S NG NC N0 caonac no0o0oan
L X H NC NC 1S 14 13 12 11 15 14 13 12 11 10
L}.x L NC NC . . " .
L L t L H 4 AmISS07 . ' Am2S508 .
L H ! H L ®; 3 4 s ¢ 73 ®; 3 4 5 8§ 1
JO o orgggw~—ug-0g0gyJgu
H=HIGH NC = No Change € a9 0g Oy Gy 07 Gy GNO £ o G 09 Oy & 0 GnO
L=LOW R X = Don‘t Care
t = LOW-to-HIGH Trensition Note: Pin 1 is marked far orientaticn.
G; on Am25508 Onty




Am25S0S

Quad Two-Inpui, High-Speed Register

Distinctive Characteristics
® Four-bit register accepts data from one of two 4-bit o 100% reliability assurance testing in compliance with

input fields. MIL-STD-883.
® Edge triggered clock action e Electrically tested and optically inspected dice for
o High-speed Schottky technology. the assemblers of hybrid products.
FUNCTIONAL DESCRIPTION LOGIC SYMBOL

The Am25S09 is a dual port high-speed, four-bit register
using advancaed Schottky technology to reduce the effect
of transistor storage time. The register cansists of four D
flip-flops with a buffered common clock, and a two-input
multiplexer at the input of each flip-flop. A common select .
line, S, controls the four muitiplexers. Data on the four
inputs selected by the S line is stored in the four flip-flops $ —
at the clock LOW-to-HIGH transition. When the S input is G o
LOW, the Dja input data will be stored in the register. I i
When the S input is HIGH, the Djg input data will be
stored in the register.

A s n |2 ‘4 13
1

A D18 O2a Dn D:A 21

4
I
Coa 2

Am25500

% “'é’l_.,

a—1%9

Veg = Pin 16
GND = Pin 8

L.OGIC DIAGRAM

Doa °|A D D2
]

YTy

U—D* cr
Q q [ [
- T e
@ Q o o3
FUNCTION TABLE CONNECTION DIAGRAM
Top View
SELECT | CLOCK | DATA | INPUTS | OUTPUT
s ce Dia iB Q; Veo @3 Oga Oxp Ozs Oza 07 7
.0 000 []
L t Lt L uuulzumJ
L t H X H 1. ?
. AmZSSH .
H t X L [ 5
T ®2 3 4 s ¢ 2
. X . R Jgoooood
S g Ooa Dos Oig Ota Q1 GNO™ -
H = HIGH Voitage Lavel L = LOW Voltage Level
:( : Eg";:‘?.:l GH Transition ° i=0,120r3 Note: Pin 1 is marked for arientation




Am25S10

Four-Bit Shifter With Three-State Qutputs

-

Distinctive Characteristics ® 6.5ns typical data propagation delay.
e Shifts 4-bits of data to 0, 1, 2 or 3 places under con-
trol of two select lines. ® 100% reliability assurance testing in compliance with

o Three-state outputs for bus organized systems. MIL-STD-883.

FUNCTIONAL DESCRIPTION LOGIC SYMBOL

The Am25S10 is a combinatoriai logic circuit that accepts a

four-bit data word and shifts the word 0, 1, 2 or 3 places. 1234587

The number of places to be shifted is determined by a two- l | | l l l l

bit select field Sg and S1. An active-LOW enable controls . s B2k iz

——— 3]

the three-state outputs. This feature allows exoansion of

shifting over a larger number of places with one delay. 10—i% Am25510

By suitable interconnection, the Am25S10 can be used to 3—cloe, v ” v
shift any number of bits any number of places up or down. 23
Shifting can be logical, with logic 2eroes pulled in at either I I l l
or both ends of the shifting field; arithmetic, where the s 1w 27 u
sign bit is repeated during a shift down; or end around, Veg = Pin 16
where the data word forms a continuous foop. GND = Pln 8

LOGIC DIAGRAM
3 t2 ty L t2 3 St

~oF—s
o}— 8

v
T
4
T

~IH

d
d
CE:

585 6900 5655
ARG

Iyl
T

Yo AL} Y2 3
LOGIC EQUATIONS CONNECTION DIAGRAM
Top View

Yo So5110+SgS1 13 +5gS1 L2 +Sp Sy 13 e Yo v & v v % &

Yi= 55111 +S9511g +59S1 1145051 L2 AnnNocOn

Yom %5 I2+So§1l1 +%p 51 lg +5g 51 11 l. 15 14 13 12 1t 10
Y3= To3113+S95112 +3gS1 14 +S0S1 0 :' 25510 :
L‘: 3 4 s & 71 J

. duaduluy
Note: For additional informatian, wee page 5-54 13 by Ly g 1y iz I3 GNO

Nate: Pin 1 is marked for orientation

TRUTH TABLE
GE{Sy Sgjl13 t2 11 lg 14 12 I3}¥z Y2 Y1 Yo
ATX XX X X X X X X|2 2 2 2
tlL L]o3 09 0 Bg X X X |03 D7 Oy O
tlL u] x 0 0yDg DX KB ETOGTO| T -
LiH Ll X X Dy 0g D302 X071 Dg Dg 02
LiH H] X X X Dg Dg Dz D3i0¢ 0.4 0.2 O3
H = HIGH X = Dan‘t Care
L=Low Z = High {mpedance State

Dp at input 1q may be either HIGH or LOW and output Yy will
foliow the selected Op input level.
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% MaOS TMS 4027 JL, NL

LSt 4086-BIT DYNAMIC RANDOM-ACCESS MEMORY
¢ 4096 X 1 Organization 16-PIN CERAMIC
. . DUAL-IN-LINE PACKAGE
. lndu.f:try Sfandard 16-Pin 300-Mii Package (TOP VIEW)
Configuration .
¢ 10% Tolerance on All Supplies ves 1 E 1 Vs
e All Inputs including Clocks TTL Compatibie D 2 [,——; 15 CAS
e Three-State Fully TTL-Compatible Qutput w 3 ] 14 DATAOUT
Latched and Valid Into Next Cycle — -
A 4 13 3§
e 3 Performance Ranges:
ACCESS ACCESS  READ  READ, ac s | ] 12 A3
TIME TIME OR MODIFY- a2 6| 11 as
AROW COLUMN  WRITE  WRITE! !
ADDRESS ADDRESS CYCLE CYCLE a1 7 1 as
(MaXx) (MAX) (MIN) (M)
TMS4027-15  150ms 100 ns 3200 330ns voo 8 | | 9 vec
TMS 4027-20  200ns 135 s 375ns 420 ns
TMS 4027-25  250ns 165 ns 37Sns 480 n3 PIN NAMES
¢ Page-Mode Operation for Faster Access Time AD=AS Address Inouts
. e s TAS Column aadress strooce
e Low-Power Dissipation 5 ST
— Qperating 460 mW (max) 2 e
s B db 27 mW ( DATA OUT Data output
= Standby mW (max) HAS Row address strobe
¢ 1-T Cell Design, N-Channel Silicon-Gate IS _ Chio select
Technology ] Write enable
Vgg -5 V power sucoly
description Vee +5 V power supply
Voo +12 V power suoply
The TMS 4027 JL, NL series is composed of mcno- Vsg gV ground

lithic high-speed dynamic 4096-bit MOS random-
access memories, organized as 4096 one-bit words,
employing single-transistor storage cells and N-
channel silicon-gate technology.

Alf inputs and outputs are compatible with Series 74 TTL circuits including clocks: Row Address Strobe (RAS) or (R)
and Column Address Strobe (CAS} or (C). All address lines (AQ through AS) and data-in (D) are latched on chio to
simplify system design. Data out is lacched and available until the negative edge of CAS in the next memory cycle
retums the output to the high-impedance state.

Typical power dissipation is less than 300 milliwatts active and 14 milliwatts during standby (Vg is not required
during standby operation). To retain data, only 20 milliwatts average power is required mic@.indudes the power
consumed to refrash the cantents of the memory.

The TMS 4027 JL, NL series is offered in 2 16-pin dual-in-line package and is guaranteed far operation from 0°C to
70°C. Packages are designed for insertion in mounting-hcle rows on 30¢-mil centers.

aperation

addrass (A0 through AS)

Twelve address bits are required to decode 1 of 4096 storage cell locations. Six row-address bits are sat up on pins AQ
through AS and-latched onto the chip by the row-address strabe {RAS). Then the six column-address bits are set up on

e ——————
1The term “resd-write cycie” 13 sometimes used 21 an alternative title 0 “read-madify-writa cycle”,

PRELIMINARY DATA SHEET: .
ST TEXAS, [NSTRUMENTS

POUY OFFICE SOX 3812 o DALLAS, TEXAS 78322
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TMS 4027 JL, NL
4096-BIT DYNAMIC RANDOM-ACCESS MEMAORY

pins AO through A5 and latched onto the chip by the column-address strobe (CAS). RAS activates the sense amplifiers
as well as the row decoder, and CAS activates the column decoder and the input and output buffers.

chip salact (3)

When the chip select {3) input is high, the column decode and the input and cutput buffers are disabled. However, the
row decode is unaffected by chip select so that row addresses are latched and refresh can continue to take place.

write enable (’)

The read or write mode is selected through the write enable (W) input. A logic high on the W input selects the read
mode and a logic low selects the write mode. The write enable terminal can be driven from standard TTL circuits
without a pull-up resistor. The data input is disabled when the read mode is selected. When W goes low prior to CAS
{early write), data-out will contain the data written into the selected cell.

data-in (D)

Data is written during a write or read medify-write cycle. The latter falling edge of CAS or W strobes data into the
on-chip data latch. This latch can be driven from standard TTL circuits without a pull-up resistor. In an early write
cycle W is brought low prior to CAS and the data is strobed in by CAS with setup and hald times referenced to this
signal. In a delayed write or read-modify write cycle, CAS wili alreacy be low, thus the dawm will be strobed in by W
with setup and hold times referenced to this signal.

data-out

The three-state outout buifer provides direct TTL compatibility {(no pull-up resistor required} with a fan-out of two

. Series 74 TTL loads. Data-out is the same polarity as data-in. The outbut goes into the hign-impedance state after the
negative transition of CAS. The output becomes valid after the access time has elapsed, and it remains valid into the
next memory cycie before CAS going low returns it to a high-impedance state.

refresh

A refresh operation must be performed at least every two milliseconds to retain data. Since the output buffer is in the
high-impedance state uniess CAS is applied, the K3 only refresh sequence avoids any output during refresh. Strobing
each of the 64 row addresses {AO through A5} with RAS causes all bits in each row 1o be refreshed. CAS remains high
{inactive) far this refresh sequence, thus conserving power.

page mode

Page mode operation allows effectively faster memory access by keeping the same row address and strobing successive
column addresses onto the chip. Thus, the time required 10 setup and strobe the row addresses is eliminated. To extend
beyand the 64 column locations on a single RAM, apply the row address and RAS to multiple 4K RAMs, then decode
chip select 1o select the praper RAM. (A RAM need not be selected during the first page mode cycles to have the row
address latched on chip.) ’

powsr ug

Vgg must be applied to the device either before or at the same time as the other supplies and remaoved last. Failure to
observe this pracaution will cause dissipation in excess of the absolute maximum ratings due to internal forward bias
conditions. This also apolied to system use where failure of the Vgg supply must immediately shut down the other
supplies. After power up, eight memory cycles must be performed to achieve proper device operation.

TEXAS' INST RUMENTS

NCORFPORA
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TMS 4027 JL, NL

4096-BIT DYNAMIC RANDOM-ACCESS MEMORY

functional block diagram

THAY == e ——
o TuRuLs W S [RAS|CAS| OUTPUT MODE
H H{ L t Hi.2 Not selected
L H| L L Hi-Z Na write will occur
=14 : AAS
1 Propiey X Xi L H Hi-Z RAS oniy cycle
hon X Xi H L Hi.Z CAS only cycle
L8atore | | o 1 L | 1a .
oaliy put dats Early writa
4 CASL M
L After N Write or resd/
naw wuLTILEX i L L jt | Validdas b
M= cr0exs iy wursens CASL write cycle
H Ll L L | Daaoaut Read
12 H = High; L= Low; X = Don’t Care; Hi-Z = High impadance.
o SOLUMM
cLOCKS cLocxs
|
L] Vay
suar SENSE amrs
= aRITe
w anr ano
cLocxs cLoexs s
p——— ) O
L
OATA
E) ™ —-——¥
BUFFER b
ourryT oara  [* ——Vec
LATCH et OuT e 3;;‘
cLocxs surFen

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)*

Supely voltage, V¢ isee Note 1) .
Voltage on Vpp, VGG, relative to Vgg
Supply voltace, Vpp (ses Note 1)
Supply voltage, Vsg (see Note 1}

All input voitages {see Note 1) .
Qutput voltage (operating, with resoect to Vss)
Operating free-air temperature range
Storage temperature range

NOTE 1: Under absclute maximum ratings, voltage values are with
atherwite noted, Throughout the remaincer of this cata sheer,

o x e e

P P S

—0.3t020V
—1.0t015V
031020V
~0.31020V
~03t020V
. =210V
. 0°Cw70°C
~55°C to 150°C

Vag (substratel, uniess

-

resnect t0 the mast-negative suoply valtage,
voltage values are witn resoect to Ygg.

*Stresses beyand those listed under “Absolute Maximum Ratings” may cause permanant damage 1o the device. This iz a stress rating only and
functional operstdon ot me cavics at mno ar any other co«dmom beyond those indicated in the "Recommended Operating Canditians*’

section of this soccification is not!
racommended operating condltlons

e 1o

sted canditions for extended periods may aftect device reiiaoility.

PARAMETER MIN NOM MAX |UNIT
Supply voitage, Vgg -45 ~5 -=55| Vv
Supply voltage, Veo 4.5 S 551 VvV
Supely voltage, Voo 10.8 12 13.2} Vv
Supply voltage, Vg Q v
Highdevel input voltage, exceot AAS, CAS, and WRITE. Vi 22 35 71 v
Highdevel input voltage, AAS, CAS, and WRITE. Vi 24 35 71 v
Low-level input valtage, Vi -1 ] 08 Vv
Refrash time. teefrpsn 2| ms
Ogarating free-air temaerature, T o Q .01 ¢ _]

TEXAS lNSTRUMENTS

CORPORAT
ST OFFiCE IQI 1013 o DALLAS. TEXAS 79332




Mas TMS 4116 JL
LSi 16,384-8BIT DYNAMIC RANDOM-ACCESS MEMORY

OCTOBER 1977

16,384 X 1 Organization
. 16-PIN CERAMIC
10% Tolerance on All Supplies DUAL-IN-LINE PACKAGE

All Inputs Including Clocks TTL-Compatible {Tap view)
g:l;t::ed Three-State Fully TTL-Compatible Vas 1 | %  Vss
f —
3 Performance Ranges: 0 2 g 15 cas
ACCESS  ACCESS  READ READ, w 3 ] 14 q
TIME TIME OR MODIFY.
ROW  COLUMN WRITE  WRITE! Ras 4 ) 13 a8
ADDRESS ADORESS CYCLE CYCLE i
MAX)  (MAX) MIN) MIN) AG S ] 12 a3
T™MS 4116-19 150 ns 100 ns 375 ng 375 ns A2 s [ I 1 AL
TMS 4116-20 200 ns 13Sas 375 ns 375as
TMS 411625 250 ns 165 ns 4100ns 515 02 Al 7 | 1 10 As
e Page-Mode Operation for Faster Access Time Voo 8 | | 9 vee
Common /O Capability with “’Early Write”
Feature
Low-Power Dissipation
— QOperating 462 mW (max) PIN NOMENCLATURE
— Standby 20 mW {max) AG-A6  Address Inputs W Writa Enable
. vee TA3 Calumn address strobe V —5-V power suppl!
1-T Cell Design, N-Channel Silicon-Gate o Data inout VBB v
Technclogy a Inpy cC +5-V power supply
Q Data output Voo +12-V power suooly
16-Pin 300-Mil Package Configuration RA3 Row address strobe Vsg 0V ground

description

The TMS 4116 JL series is composed of monolithic high-speed dynamic 16,384-bit MOS random-access memaries
is organized as 16,384 one-bit words, and employs single-transistor storage cells and N-channe! silicon-gate technology.

All inputs and outputs are compatible with Series 74 TTL circuits including clocks: Row Address Strobe RAS (or R)
and Column Address Strobe TAS (or T). All address lines (AQ through AB) and data-in (D} are latched on chip to
simplify system design. Data out {Q) is unlatched to allow greater system flexibility.

Typical power dissioation is less than 350 milliwatts active and 6 milliwatts during standby (Vg is not required during
standby operation). To retain data, only 10 miiliwatts average power is required which includes the power consumed to
rafresh the contents of the memary.

The TMS 4116 JL series is offered in 3 16-pin dual-in-line package and is guaranteed for operation from 0°C 1o 70°C.
Packages are designed for insertion in mounting-hole rows on 300-mil centers,

operation

address (AQ through A6)

Fourteen address bits are required to decode 1 of 16,384 storage cell locations. Seven row-address bits are set up on
pins AQ through A6 and latched onto the chip by the row-address strobe {RAS). Then the seven column-address bits are
set up on pins AQ through A6 and latched onto the chip by the column-address strobe (CAS). All addresses must be
stable on or before the falling edges of RAS and CAS. RAS is similar to a chip enable in that it activates the sensa
amplifiers as well as the row decader. CAS is used as a chip salect activating the column decoder and the input and

output buffers.

TThe term “resd-write cycle® is sometimes uted as an aitecnative titte To “resd-modify-write cycle™,

PRELIMINARY DATA SHEET:

Supplementary data will be TEXAS. ]N STRUMENTS

published ot a later date.
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TMS 4116 JL
16,384-81T DYNAMIC RANDOM-ACCESS MEMORY

write enable (W)

The read or write mode is selected through the write enable (W) input. A logic high on the W input selects the read
mode and a logic low selects the write made. The write enable terminal can be driven from standard TTL circuits
without a pull-up resistor. The data inpurt is disabled when the read mode is selected. When W goes low prior to CAS,
data-out will remain in the high-impedance state for the entire cycle permitting common {/Q operation.

data-in (D)

Data is written during a write or read-modify write cycle. The !atter falling edge of CAS or W strobes data into the
on-chip data latch. This latch can be driven from standard TTL circuits without a pull-up resistor. In an aarly write
cycie W is brought low prior to CAS and the data is strobed in by CAS with setup and hold times referenced to this
signal. In 3 delayed write or read-modify write cycle, CAS will aiready be low, thus the data will be strobed in by W
with setup and hold times referenced to this signal.

data-out (Q)

The three state output buffer provides direct. TTL compatibility (no pull-up resistor required) with a fan-out of two
Series 74 TTL loads. Data-out is the same polarity as data-in. The output is in the high-impedance {floating) state until
CAS is brought low. Ip_a read cycle the output goes active after the enable time interval t3(C) that begins with the
negative transition of CAS as long as t3(R) is satisfied. The output becomes valid after the access time has elapsed and
remains valid while CAS is low: CAS going high returns it to a high-impedance state. In an early write cycle, the output
is always in the hign-impedance state. In a delayed write or read-modify-write cycle, the output will follow the
sequence for the read cyde.

refresh

A refresh operation must be performed at least every two milliseconds to retain data. Since the output buffer is in the
high-impedance state unless CAS is applied, the RAS only refresh sequence avoids any output during refresh. Strobing
each of the 128 row addresses {AD through A6) with RAS causes all bits in each row to be refreshed. CAS remains hign
{inactive) for this refresh sequence, thus conserving power.

page mode

Page mode operation allows effectively faster memary access by keeping the same row address and strobing successive
column addresses onto the chip. Thus, the time required 10 setup and strobe the row addresses is eliminated. To extend
beyond the 128 column locations on a single RAM, the row address and RAS is applied to multiple 16K RAMs CAS is
decaded to select the proper RAM.

power-up -
Vgg must be applied to the device either before or at the same time as the other supplies and removed last. Failure to
observe this precaution will cause dissipation in excess of the absolute maximum ratings due to internal forward bias
conditions. This also applies to system use, where failure of the Vgg supply must immediately shut down the other
supplies, After power up, eight memory cycles must be performed to achieve proper device operation.

TEXASI INST RUMENTS

NCORPORA
POST OFFICE BOX 3012 « UALLAS. TEXAS 73222
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TMS 4116 JL
16,384-BIT DYNAMIC RANDOM-ACCESS MEMORY

functional block diagram

5 —
CAS o] TIMING & CONTROL
RN —d °
[
™ now ROW
5 () MEMORY ARRAY
. oecoos DATA
A3 IN
BUFFERS
:2 DUMMY CELLS hea
2} ? o
10 DU Py (%) 1 OF 64 COLUMN DECOOE
] i
SENSE BUFFER &
Amp 128 SENSE - REFRESH 10F 2
pevis 140 SELECTION
conTROL t;"'
coLumN (%) 1 OF 4 COLUMN DECODE -
DUMMY CELLS
] row
BUFFERS
(%) MEMORY ARRAY
m 1 {oecooe
Aghs

»

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)*

Voltageonanypin{seeNote1) . . . . . . . « « « ¢« ¢« v ¢« = 4« « v « « « + =05t020V
Voltage on Vo, VD supplies with respect to V S LR AT
Short circuit output current e e e e e e e e e e e e e e e e e e e e e e e . BOMA
Power dissipation e A
Operating free-air temperature range Y« o o X T~ [ ]
Storage temperature range e e e e e e e e e e e e e e e e e e e . . . —B5°CO150°C

NOTE 1: Under stsolute mexi ratings, ge values are with resnect to the most-negative sucely voltage. Vgg (substrate), uniess
otherwise noteg. Througnout the remainder of this cata sheert, voltage values are with resoect @ Vgs.

*Stressas bayoad those listed undar “Absaluts Maximum Aatings” may cause permanent damage 10 the device. This 13 a stress rating only and
functional operation of the devica at thete or any other conditions beyond thase indi in the "R Opsarating Canditions’*
ion of this saecification is notimplied, E e 10 i ated it {for extended periods may affect davice reliability.

recommended operating conditions

PARAMETER MIN NOM MAX |UNIT
Sugply voitage, Vag ~45 -5 55| VvV
Supply voltage, Vor 4.5 5 S5 Vv
Suoply voltage, Vpp 10.8 12 13.2) v
Supoly voltage, Vgg [*] v
High-level inpuc voltage, Vi ;I;\_sm:;; Q:VT—T'EQC:‘ FAS, CAS, WRITE ;:; ; v
Lowelevet input valtage, Vi -1 0 ¢8| v
Refresh time, trefrash 2| ms
Qperating lrn-amaenture. Ta Q 70§ °C

s i  d % -

TexAs lNSTRggA ENTS

INCORPORAL
POST OFFICK GOX 35412 « QALLAS. TEXAS 73222
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TTL TYPE SN74172
LSi 16-8IT MULTIPLE-PORT REGISTER FILE WITH 3-STATE OQUTPUTS

SULLETIN NO. OL-S 7211724 *AAY 1972 - REVISED DECEMBER 1972

Independent Read/Write Addressing Permits

X . o JOR N DUAL-IN.LINE
Simultaneous Reading and Writing PACKAGE (TOP VIEW!
Organized as Eight Words of Two Bits Each o atso
. -ncum trasee oumm
Fast Access Times: ey ow vﬂn-mmn lcl Ll 'm 10a
From Read Enable .. . 15 ns Typical iiuua»-l'h ot fl-furt-lulfik-Dp-ul—
From Read Select. .. 33 ns Typical
e Three-State Qutputs Simplify Use in
Bus-Organized Systems
Y A«pplications. 1wy W ‘DI 08 ?‘ 1R tRY me 0y g
Stacked Data Registers | T L BN
Scratch-Pad Memory 1 sl e o™
Buffer Storage Between Processors \'—"—'v'—"V f." M GoSR T \Ce Joy/ oo
e _pe . WAITE  fmadif  DATA QA outmsts
Fast Multiplication Schemes Aconce Ty Aconess
description patitive logic: see cescription
The SN74172, containing the equivalent of 201 gates
on a monalithic chip, is a high-performance 16-bit
register file organized as eight words of two bits each. - -

)
b
3

Multiple address decoding circuitry is used so that the «;;'- 3 .:.;.. :, 'T: _:\ e
read and write operaticn can be gerformed indepen- i |
dently on two word locatians. This orovides a true E' Aol | 15
simuitaneous read/write capability. Basicatly, the file H 1
cansists of two distincs sections {see Figure Al :
s : P Dhada,
1 Joamttosiom YR IY e )
Section 1 permits the writing of data into any two-bit ‘“J'T S )
word location while reading two bits of data from | - »
another location simultaneously. To provide this = [ == .
flexibility, independent decoding is incorparated. ety ity
Section 2 of the register file is similar to section 1 1
with the exception that common read/write address . e
circuitry is employed. This means that section 2 can g marmene Lot e
be utilized in one of three modes: E
" = l e { 7
1} Writing new data’into two bits : [ J
2) Reading from two bits " ,,:],;1_ =
3) Writing into and simuitaneously e b ——
reading from the same two bits. _“,':_"...‘:.
Regardless af the mode, the operation of section 2 is FIGURE A

entirely independent of saction 1.

TEXAS I NSTRUMENTS

R o TSI NSRS NCORPORATE
SOUT OFPICE lal 192 . nu.ul. TEXAS 73332
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Am54S/745189 « Am548/74S5289

64-Bit Random Access Memories

Distinctive Characteristics ¢ Available with three-state outputs (S189) or with
open collector outputs {S289)
® Fully decoded 16-word x 4-bit Schottky technology & Switching speeds guaranteed over temperature

high-speed RAMs & 100% reliability assurance testing in compliance with
® Access time typically 25ns MIL-STD-883.
FUNCTIONAL DESCRIPTION
The 54S5/745189 and 545/74S289 are 64-bit RAMs built fines are LOW the information on the four data inputs
using Schottky diode ctamped transistors and are ideal for D4 to D4 is written into the addressed memory word.

use in scratch pad and high-speed buffer memory applica-

tions. Each memory is organized as a fully decoded 16-word

memary of 4 bits per word. Easy memory expansion is Reading is performed with the chip seiect line LOW and the
provided by anactive LOW chip select [CE) input and open write line HIGH. The information stored in the addressed
coliector OR tieable outputs 545/745289 or three-state out- word is read out on the four inverting outputs ¥ to Y4
puts {54S5/745188). Chip selection for large memory sys-

tems can be controlled by active LOW output decoders

such as the Am8301 and Am9311. During the writing operation or when the chip select fine is

An active LOW Write line RAV controls the writing/reading HIGH the four outputs of the memory go to an inactive
operation of the memory. When the chip select and write high impedance state.
LOGIC BLOCK DIAGRAM LOGIC SYMBOL
A O—
= 2 4 & W0 12 3
£ O %3
=8 1S ¢ ¢ MATRIX l l l ' I l
3 OF STORAGE CELLS =
¢ O———ri 5 A R
z2
0 O = 15—s 16w e 4t
14 —ic &
13 =—iD
8, Yy Ys Yy ¥,
[ 1171
Py 1
—1 J s 7 3 1
03 O ﬁl }
0 © ,I \,
"7 XXX
a2 _°> / / / . Veg = Pin 16
) § & 4 . GNO =PIn3
Vi V¥ ¥
ORDERING INFORMATION CONNECTION DIAGRAM
Top View
Open Collsctor Outputs
Package Temperature Order Veg 8 € D Of ¥ Dy V4
Type Range Number M 10
Molded OIP 0°C1070°C  SN74S289N Bokowomoww
Hermatic DIP 0°Cto 70°C SN745289) 1 ’
' Hermetic DIP -55°Cto +125°C  SNS5452834 A1 :
Hermetic Flat Pak  =55°C 10 +125°C  SN54S285W ®: 3 « s 4 1
Three-State Outputs I O R I I O O
A TE RW. 047,00, F3.0N0 . . .. - b
Molded DIP 0°Cto +70°C  SN74S189N
Hermetic DIP 0°Cto+70°C  SN7451894
Hermetic OIP -55°Cto +125°C  SNS4S1834
Hermetic FlatPak  =55°C 10 +125°C  SN545189W Nate: Pin 1 is msrked for orientstion,




MAXIMUM RATINGS (Above which the useful life may be impaired)

AmS4S/745189/289

Storage Temperature —65°C to +150°C
Temperature {Ambient) Unaer Bias -55°Cto +125°C
Supply Volitage to Ground Potential {Pin 18 to Pin 8} -0.5V to +7V
DC Voltage Apolied to Quiputs for Hign Qutput State 5.5V
DC Input Voltage 8.5V
Qutput Current, Into Outputs 100mA

DC Input Current

—=30mA to +5.0mA

OPERATING RANGE

Part
Number Ta Vee
745189 o >
+ OV =

745239 0'Cto+70°C S.0V =85%
545189 o o

SRS S -+ R -
545339 §5°C to +125°C 5.0V 210%

ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Unless Ctherwise Noted)

Typ.
Parameters Descrintion Tast Conditions Min. {Nots 1) Max. Units
f T
i Vou Vee =MIN., [on = —2.0mA (545189) i
| (si830niy} | OuteutHIGH Voltage VN =V OF ViL, 10H=—6.5mA (745189) 24 ! & Volts
Vee = MIN,, oL = 16mA 03 J 045
¢ Volts
VoL Output LOW Voltage Vi = Vi oF Vi ToL = Z0mA : 05 "
Guaranteed input logicai HIGH
ViH Input HIGH Leval voltage for all inputs 20 ! Volts
Guaranteed input logical LOW i
ViL Input LOW Levei v woltage for all inputs ! 08 Vots
b tnput LOW Current Vee = MAX., ViN = 5.5V i I 025 mA
il ! inout HIGH Current i veg=Max, teIn=55Y : : ! ma
T o ren | Vec T vin=27v . 25, @A
{ los i | Vg = MAX.. YouT = | ' !
I (s185 aniy) Qutput Short Clrcuit Crirent * Veg = MAX., YouT = 0.0V I 12 ~as i —a0 oA
i CE=~RM =GND
lce Power Supply Current | Al other inputs = 4.5V 75 110 mA
! Vee = MAX,
A Input Clamp Voitaga Vee = MIN,, iy = —~18mA . V=12 Volis
VouT~55V [ 100
lozu VTS = Vi or ViFE = ViL, VOUT_Z'ZV - : ——  wA
Ourput Leakage Current = vty QUTZ< L d |
CS = ViH of VWE = VL N
loze | VouT =05V, Voe = MAX. -50 i { uA
Note 1. Typical limits are at Voo = 5.0V ana Ty = 25°C
SWITCHING CHARACTERISTICS AND OPERATING REQUIREMENTS OVER OPERATING RANGE
{See Figure for Test Loads, Measura at 1.5V}
- 25°C 0°Ctw0 +70°C ~55°C to +125°C
Paramsaters Description Tye. Min. Max. Min. Max, Units
Delay Chip Select to Qutput 5§48/745289 12 17 25
> =30pF
tp2(CE) HIGH o LOW Cu=30eF e Sasias | 15 % 35 "
Dalay Chip Select HIGH 10 -
tq2(CE) Output OFF Cpi =5oF 12 17 25 as
toq+{A) Dalay Address o Qurput HIGH 22 10 ot 10 50 ns
tod—{A) Oelav Address to Qurout LOW 22 10 35 10 50 At
traciR/WI ‘Weite Recovery Time 35 50 ns |
*towl AW) Write Pulse Width 25 25 as |
*4(D) Data Set-up Time CuLr=30pF 25 25 1 ng i
*th{0) Data Hold Time 0 Q T ons g
*t,{A) Address Set-up Time 0 ] as !
*thiA) Addrast Hold Time 0 [F) [ ns
todg s (RAN) Oelay AW HIGH to Output Active T2 TTes | 40 | ns
todz{RW) Oelay R/W LOW to Qutput OFF Cyy * SoF 12 25 | 3 ns

*System requirement, Paramaeters procesded by an asterisk are specified as system farcing requirements rather than davice characteristics. In general min.

imum system cequirements result irom

device
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AmS48/745189/289

SWITCHING WAVEFORMS

KEY TO TIMING DIAGRAM

2 X O -
| Lk, “tpit —_—
] — eage jetety
@ TN [
i_.:‘m_.i i__'l,_xll.‘dl.__l' m saranct f?.‘:‘.‘.‘.f.“&, .
~w
A I = s,
"' CAAS """V"V"V'V‘V L AAAANANN \AAA/ ' VAAAAAN/
> A’A‘A’A’Al Altm .A.A.A.A.. LYY A.A.A.A'l ‘A’A’A" A’A’A’A’L’A" DAY CARE CHARGING
B e e e T e E2
h S
v ta- ] 7 .
iCEs 0 H'»)’ M o0ts ~at fn':c'.'s “Cn
ey Iﬂlln‘;;i'll
Write Cycle Timing. The cycle is initiated by an address change. After *t,{A) min., the write enable may
begin. The chip select must also be LOW for -writing. Follcwing the write pulse, “t, (A} min., must be
allowed before the address may be cnanged again. The output will be inactive _(floating for the 745189)
w_hile the write e_n_able is LOW. The three parameters tg(A}, th(A) and to, (R/W) apply to the condition
CE LOW AND R/W LOW.
mg;‘.‘: A ADDRESS | —=
& \
A PR B P
f— P0ex «Cel b A [ Max— -=‘:"";‘.'.1 é_-._”,-lu MAX
YN — n-- —J WN b —_— ——umi—.{ e
. T ‘ N T
v A o/
oUTPUT READ A MIGH ATAD A LCWIN DISAALE ENasLE AEAD A MIGH ’
DISABLE M AQDRESS ADARESS A curTruT UTPUT 1N AQOAESS Y
Switching delays from address and chip select inputs to the data output. For the S189 disabled output is
“OFF", represanted by a single center line. For the $289 a disabled output is HIGH.
Am545/74S189 Test Load
Ve
St
FROM za
oyTryT c»——_[——
cu gua DELAY | OUTPUTCHANGES| s, |MEASURE
I 1 FROM | FROM TO AT
HIGH Low .
= Address Closed Closed 1.5v
2 Low HIGH
f _ 0.5V
R/, CE HIGH OFF Qpen Closed
= Change
JE 0.5V
AmS545/745289 Test Load R/W, CE Low OFF Closed Open Change
ver RMW,CE | OFF LOW | Clased | Open 1.5V
. R/W,CE OFF HIGH | Open Closed 1.5V
'IO.“
ouTrUT
« -
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. AmS54S/745189/289

INPUT/QUTPUT INTERFACE CONDITIONS

Valtage Interface Conditions — LOW & HIGH

30 -
0 I8P winimus LOGIC I~
§ 8 msgl.f:AuGlEmr Yy N
X L
2 22k o Vi
$ wof ~
e [ s .
g s - VOLTAGE Vou, Ving
h [ o) o e v s e e s > Qe =3
3 “r ~ Vo, Vi,
2 12 b
5 1of L v
i Ly %n‘«waa JRIVEN
= [ MAXIMUM LGGIC ha ety AARTHUS LOGIC Vi OkvVICE
2 o vm.?yg;u i Vou, ?.3:«,-4 = “LOW INFUT
5 a4 0 o4 = VOLTAGE
3 . NOISE
02~ INMUNITY
oal {Low trvetl
ORIVING DEVICE ORIVEN OEVICE
Current Conditions — HIGH Stata Current Canditions — OFF State Current Conditions — LOW State
ourrur NPT cuTPUT NPUT
vee veg Vee Veo — Vee
JO i
:: l ?
1 l lon [ P |icexATVoL e
an i
o
FF | OFF (1eg% AT Vom $
i
= 1 - - -
Nota: 74S289 is open cotlectar Nate: 745239 is coen collector
. TRUTH TABLE
INPUTS OUTPUTS MODE
CE RM Dj Yiitm)
H L L off No Sefection
H L H oet Na Sefection
H H X Otf No Szlection
L L L ot Write ‘0°
L L H off Write 1°
L H X Diltn—x) Read

H = HIGH Voltage Level
L = LOW Voltage Lavet
QFF = HIGH Impedance

Matallization and Pad Layout

O1E SIZE: 85 X 131 mils
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SCHOTTKYt
TTL MEMORIES 1024-BIT HIGH-PERFORMANCE RANDOM-ACCESS MEMORIES

SEPTEMBER 1977

Static Fully Decoded RAM’s Organized 1024
Words of One Bit Each

Schottky-Clamped for High Performanca SN74LS214, SN74LS314
Chaica of Three-State or Open-Collector SN74L5216, SN74LS31S
Outputs SN74S214, SN74S314 ... JOR N PACKAGE
1TOP VIEW)
o Compatible with Mast TTL and 12L Circuits N
. . ) BFE 1 ¢ I 18 Vee
e Chip-Enable/Salect Inputs Simpiify External a0 24 D15 o
Decading . a1 1 14 W
; : »
¢ Typical Performance A2 4:] LF 13 ad
a3 s [> 12 a3
a8 > 11 A7
i I 20 7( > 10 A8
READ POWER -
- GND 8 =95 Aas
TYPES | access TiMes I oiss oo i d ror an
S2arsaid | 30 ns TS50 mwW T e e o™
‘L3214/°LS314 7S n3 + 00mw S = Chio-Select for 'LS214, ‘L3314, "S214, ‘SI14
S715/'LS315 75 ns T 260 mW
‘L ' 7! g
S215/'LS315 S ns 125 m |
POWER DQWN {to power-ua) i

description

These 1024-bit actve-element memories are monolithic transistor-transistor logic {TTL) arrays organized as 1024 words
of one bit. They are fully decoded and have a chip-enable or chip-seiect input to simolify decoding required to achieve
expanded system organizations. When the ‘LS215/°LS315 is disabled, ail read and write functions are in a pawer-down
mode, that is, turned off.

write cycle

The information aoplied at the data input is written into the selected location when the chin-enable/select input and
the write-enable input are low. While the arite-enadle input is low, the 'S214, ‘LS214, and 'LS215 outputs are in the
high-impedance state and the ‘S314, ‘LS314, and ‘LS315 outputs are off. ‘When a numoer of outputs are bus-conneczed,
this high-impedance or off state will neither load nor drive the bus line, but it will allow the bus line to be driven by
another active output or a passive puil-up.

read cycle
The stored infarmation is available at the output when the write-enable input is high and the chip-enable/salect input is

low. When the chip-enable/select input is high, the ‘S214, "LS214, or ‘LS215 output will be in the high-impedance
state, the S314,'LS314, ar LS315 output will be off, and ‘'LS215 ar 'LS315 will be in 3 power-down made.

TTTT T TTENTATIVE DATA SHEST -
. . L . Tirrtograted  Schattky-Barriee dioder
This Brovides entative infor TEXAS INSTRUMENTS clamped trancieior 4 pateten by
on aew or Texas lastr resarvas INCORPORATED Texms Insrumenss, U, S, Prtent
the rignt 10 change secifications for these ~OST QFFICT BOX 3612 « OALLAG, TRXAG TYII2 Number 3,463,975,
pr n any without notics,
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010103
110000
000000
000000

010103
111000
000000
000000

010103
112000
000000
000000

010103
113000
000000
000000

010103
114000
000000
000000

010103
115000
000000
000000

010103
116000
000000
000000

010103
117000
000000
000000

011120
000000
000000
000000

APPENDIX C

"MICRO~INSTRUCTIONS FORCED BY PANEL LOGIC

"INSTR
PNLLIT; RPSA Examine PSA

(PSA) PNL LITES
PNLLIT; RSPD Examine SPD

(SPD) PNL LITES
PNLLIT; RMA Examine MA

(MA) PNL LITES
PNLLIT; RTMA Examine TMA

(TMA) PNL LITES
PNLLIT; RDPA Examine DPA

(DPA) PNL LITES
PNLLIT; RSPFN Examine SPFN

SPFN PNL LITES
PNLLIT; RAPS Examine APSTATUS

(APSTATUS) PNL LITES
PNLLIT; RDA Examine DA

(DA) PNL LITES
RPSOT Examine PS, WORDO

PSO0 PNL  LITES




011220
000000
000000
000000

011124
000000
000000
000000

011224
000000
000000
000000

010107
144000
001000
000000

010113
144000
001000
000000

010117
144000
001000
000000

010114
000000
000000
000000

010104
000000
003000

000000

010110
000000
003000
000000

010114
000000
003000
000000

"MICRO-INSTRUCTIONS FORCED BY PANEL LOGIC (cont.)

RPSIT

RPS2T

RPS3T

DBELIT;

DBHLIT;

DBLLIT;

DBLLIT;

DBELIT;

DBHLIT;

DBLLIT;

IN; DB=INBS

IN; DB=INBS

IN; DB=INBS

DB=ZERO

DB=DPX (-4)

DB=DPX (-4)

DP=DPX (=4)

Examine PS, WORD1
PS1 PNL LITES

Examine PS, WORD2
PS2 PNL LITES

Examine PS, WORD3
PS3 PNL LITES

Examine IOBS EXP

I0BS DPBS PNL  LITES

Examine IOBS HMAN

I0BS DPBS PNL  LITES

Examine IOBS LMAN

I0BS DPBS PNL  LITES

CB, WORD3

Examine DPX, EXP
DPX (=4) DPBS PNL

Examine DPX HMANN
DPX (=4) DPBS PNL

Examine DPX-IMANN __. .
DPX (-4) DPBS PNL

LITES

LITES

LITES

Uidstae avcs anesarmepsenk X34 s




010104
000000
004000
000000

010110
000000
004000
000000

010114
000000
004000
000000

010104
000000
005000
000000

010110
0000060
005000
000000

010114
000000
005000
000000

010114
000000
006000
000000

010104
000000
007000
000000

010110
000000
007000
000000

010114
000000
007000
000000

MICRO-INSTRUCTIONS FORCED BY PANEL LOGIC kcont.)

DBELIT; DS=DPY (-4)

DBHLIT; DP=DPY (~4)

DBLLIT; DB=DPY (-4)

DRELIT; DB=MD; SPMDAYV
DBHLIT; DB=MD; SPMDAV
DBLLIT; DB=MD; SPMDAV
DBLLIT; DB=SPFN
DBELIT; DB=TM
DBHLIT;

DB=IM

DBLLIT;--DB=IM

Examine DPY, EXP

DPY (-4) DP§§ PNL  LITES
Examine DPY
DPY (-4) DPBS PNL LITES
Examine DPY, IMAN
DPY (-4) DPBS PNL  LITES
Examine MD, EXP
MD  DPBS PNL  LITES
Examine MD, HMAN
MD DPBS PNL LITES
Examine MD, IMAN
MD  DPBS PNL LITES
Examine SPFN, WORD3

SPFN FPBS PNL  LITES
Examine T™M, EXP
™M DPBS PNL LITES
Examine TM, HMAN
™  DPBS PNL LITES
Examine..TM, . LMAN
™ DPBS PNL LITES

- 3




011030
000000
000000
000000

010143
101000
000000
000000

010143
102000
000000
000000

010143
103000
000000
000000

010143
104000
000000
000000

010143
105000
000000
000000

010143
106000
000000
000000

010143
107000
000000
000000

011160
000000
000000
000000

011260
000000
000000
000000

"MICRO~INSTRUCTIONS FORCED BY PANEL ﬁbGIC

JMPP

SWDB3; LDSPD

SWDB; LDMA

SWDB; LDTMA

SWDB; LDDPA

SWDB; LDSP

SWDB; LDAPS

SWDB; LDDA

WPSOT

WPSIT

Deposit
(SWR)

Deposit
(SWR)

Deposit
(SWR)

Deposit
(SWR)

Deposit
(SWR)

Deposit
(SWR)

Deposit
(SWR)

Deposit
(SWR)

Deposit
(SWR)

Deposit
(SWR)

PSA

PNL  PSA
SPD

PNL SPD
MA

PNL MA
™A

PNL TMA
DPA

PNL DPA
SP(SPD)
PNL SP(SPD)

APSTATUS

PNL  APSTAT
DA

PNL DA

PS, WORDO
PNL PS

PS WORD1
PNL PS




011164
000000
000000
000000

011264
000000
000000
000000

010144
000000
040000
000000

010150
000000
040000
000000

010154
000000
040000
000000

010144
000000
010000
000000

010150
000000
010000
000000

010154
000000
010000
000000

010144
000000
000000
000300

010150
000000
000000
000300

"MICRO-INSTRUCTIONS FORCED BY PANEL LOGIC

WPS 2T

WPS3T

SWDBE;

SWDBH;

SWDBL;

SWDBE;

SWDBH;

SWDBL;

SWDBE;

SWDBH3;

DPX (=4)

DPX (-4)

DPX (-4)

DPY (=4)

DPY (-4)

DPY (=4)

MI < DB

MI < DB

< DB

< DB

< DB

Deposit PS WORD2

(SWR)

Deposit
(SWR)

Deposit
(SWR)

Deposit
(SWR)

Deposit
(SWR)

Deposit
(SWR)

Deposit
(SWR)

Deposit
(SWR)

Deposit
(SWR)

Deposit
(SWR)

PNL

Ps

PS, WORD3

PNL

DPX,
PNL

DPX,
PNL

DPX,
PNL

DPY,
PNL

DPY,
PNL

DPY,
PNL

PS

EXP

DPBS.

HMAN
DPBS

LMAN
DPBS

EXP
DPBS

HMAN
DPBS

IMAN
DPBS

MD, EXP

PNL

DPBS

MD, HMAN

PNL

DPBS

DPX (~4)

DPX (-~4)

DPX (=4)

DPY (=4)

DPY (~4)

DPY (-4)

MD




010154
000000
000000
000300

000000
000000
000000
000020

000000
000000
000000
000001

000000
000000
000000
000004

001403
106000
000000
000000

011030
000000
000000
000000

"MICRO-INSTRUCTIONS FORCED BY PANEL LOGIC

SWDBL; MI < DB

INCMA

INCTMA

INCDPA

LDSPNL O3 LDAPS

JMEP

Deposit MD, LMAN

(SWR) PNL DPBS MD

INC MA

INC TMA

INC DPA

RESET

START




APPENDIX D

AP-120B BACKPLANE SIGNAL GLOSSARY

LALCLK Clock for Al Register of FA

1A2CLK Clock for A2 Register of FA

{CBCLK1 Clock for Bd. 210, CB-1

1CBCLK2 Clock for Bd. 211, BC-2
!IDPLCLK Clock for Bd. 200L DPAD '
IDPLCLK* Inverted clock for Bd. 200L DPAD
IDPRCLK Clock for Bd. 200R DPAD

IDPRCLK* Inverted clock for Bd. 200R DPAD’
{FACLK2 Clock for Bd. 204, FADD2

IFACLK3 Clock for Bd. 205, FADD3

|FMCLKA Clock for Bd. 206, FMULA

{FMCLKB Clock for Bd. 207, FMULB

{FMCLKC Clock for Bd. 208, FMULC

!TOCLK Clock for Interface Bd.

IMICLK Clock for M1l Register of FM

{M2CLK Clock for M2 Register of FM

IMCLK . Clock for Main Data.Memory Cards
IMDCLK* ' Inverted Clock for MDREG Bg. 202

IMICLK Clock for MIREG Bd. 213

IPNLCLK Clock for Panel Logic on EXPAN, Bd. 214
ISPCLK Clock for SPAD, Bd. 201

IT69 Clock delayed by 69ns for MD Timing Bd. 210
1TMCLK ] Clock for TMREG Bd. 209




AP-120B BACKPLANE SIGNAL GLOSSARY (cont.)

IWRT*

IWRTL*
{WRTR*

"GND

AICLKD*

AlEBS02* to AIEBS1l%*

AIMBS00* to AIMBS27%*
A2CLKD*

A2EBS02% to A2EBS1l*
AZMO0Q*

AZMBS00* to A2MBS27%
ABORT*

BOCLK

BICLK

B2CLK

B3CLK

B2I0O

BH2HD

BL2HD

Bsa2al

BS2A2

BS2M1

Low true write pulse used to write PS, and
the Subroutine Return Stack

Write pulse for DPL
Write pulse for DFR

Extra Grounds not included in the standard
set provided by the motherboard

Al Clock Data (low true) causes AICLK
Al Exponent Bus

Al Mantissa Bus

A2 Clock Data causes A2CLK

A2 Exponent Bus

A2 Register Bit 00 (sign bit)

A2 Mantissa Bus

Internal System Reset Line

Byte 0 Clock to FMT Bd.

Byte 1 Clock to FMT Bd.

Byte 2 Clock to FMT Bd.

Byte 3 Clock to FMT Bd.

FMT Buffer to 1/0 Bus Enable

FMT Buffer High to Host Data Enable
FMT Buffer Low to Host Data Enable
AlBS to Al inmput sel;ct line

A2BS to A2 input select line

MIBS to Ml select line




BSM2

BUF 2CLK

CAP2PNL*

CB2ALE*

CB2A2E#*

CB2A2M*

CBCLKE*

AP-120B BACKPLANE SIGNAL GLOSSARY (comt.)

M2BS to M2 select line

FMT BUFFER #2 Clock

Control Buffer AP to PNLBUS
Control Buffer to AIEBS Enable
Control Buffer to A2EBS Enable
Control Buffer to AZMBS Enable

Control Buffer Clock Enable.

(BOTTOM HALF INTENTIONALLY BLANK)

2o

o -r.v_
22 4

AT

HIR)




AP-120B BACKPLANE SIGNAL GLOSSARY (coht.)

DAO to DA3ISB- S SPAD Destination Address Bits

DALD* Device Address Load Enable

DEQ7 to DEl1 Floating Adder

DEQ7* and DE0O8* Delta Exponent Bits for shift of mantissa of

DE10A and DEllA smaller argument

DECIMATE* Bit-Reverse enable to SPAD source.

DMAOO* to DMAL15% Direct Memory Address to MD from Host
Interface

DMASAME - DMA Bank Address same as last bank

DP2AIE =t= “'" DPAD to AlBS Enable

DP2AZE - 35+ . DPAD to A2BS Enzble

DP2DPE DPAD to DPBS Enable

DPZM1E DPAD to MIBS Enable

DP2M2E DPAD to M2BS Enazble

DPA2PNL* ~!s ..DPAD Address to Panel Bus Enable

DPALD*A DPAD Address Load Enable

DPBS2PSI* DPBS ‘to Program Source Input Select

DPE2PNL DPBS Exponent to Panel Bus Enable

DPEBSO2* to DPEBS1l* DPAD Expomnent Bus Bits
DPH2PNL DPBS HMAN to Panel Bus Enable
DPL2PNL DPBS IMAN to Panel Bus Enable

DPMBSO00#*: £0.DPMBS27% DPAD Mantissa Bus

EOVCRY FA Exponent overflow carry
EQVG* FA Exponent overflow carry generated
EREE A LTGI.‘;.'; p

3

. R vl e 3 LN




AP-120B BACKPLANE SIGNAL GLOSSARY (conts) qy,

EQVP*
EX2PNL*

EXTA

EXIB

EXP*

FAA%

FAB*

FACIN#*

FADD#*

FAEQ0* to FAE11%
FAMOO* to FAM27%
FANEG#

FAOVF*

FASO to FAS3
FAUNF *

FAZRO*

FFIQ

FLO7*A to FLO9*A
FL10* to FL1l*
FLAGO. to FLAG3
FMEO2* to FMEll*
FMMOO* to FMM27+*
FMOVF*

™™MUL*

FMUL*A

FA Exponent overflow carry propagate ¢y naq
Exit to PNLBUS Ao

Exit Input Select A LTS wx YOHa

Exit Input Select B ‘ALFE Dos a0
- £33 bos A0LTT

Exponent Write Select
*ITART0AdA

FA answer select A
FA answer select B
Floating Adder Carry Input YR

Floating Add microinstruction decode . scy,.

Floating Adder Exponent output mracac
Floating Adder Mantissa output R e
FA result negative . T
FA result overflow - - it
FA ALU mode select controls * 1AL 2400
FA result underflow ARTIATCU
FA results,= zero 7:il xT2%. 2490
FFT mode flag LI ol RunT
FA normalization shift dount: ' ¢y *753. &0
(Float number) ) J.OTE
. Program selectable Flags JAIC FIG

Floating Multiplier Exponent ocufputidr . g
FM Mantissa output rEovea
FM result overflow w3
Floating Multiply micro-instruction decode

Floating Multiply micro-instruction decode




AP-120B BACKPLANE SIGNAL GLOSSARY (cont.)

FMUNF # FM Result underflow’ ~

FN2HD¥ Function Register to Host Data Enable
FRSGNF : FA Force Sign -

FRSEHQF 2lz:pgreéssign Latch

FSCALEN Floating Scale

F§é‘§ﬁi@ Floating Scale Latch

FSCALEQ® Fldating- Scale Latch

FSM(-1)# £& FSM30% Floating Summer Mantissa bits (Connection
from Stage 1 to Stage 2 of FA)

HDOO £o HD15 Host Data Bus
QILF T T
HD2DP Ho,st Data to DPBS Enable
i V.
HRSET * . Host Reset
DGl TE BUa LS L Lt .-, o~
I+H09 . IO OR HOST Data Bit 09
bdond dmn L oo L obA tgoes
I+10 o I0 OR HOST Data Bit 10
A5E.3C o oams onl enoilia o rmoaze
T#13 IO OR HOST Data Bit 13
2.dsel Luysl sesylit or.
14814 ‘ I0 OR HOST Data Bit 14
2533 bsoJ zasadni - 2 s
TFFIQ* Inverse FFT Flag
) %28’ :3bxT Lor -y,
IN Decode of I0 Input instruction
LR S A & 3 S e
INTEN Interrupt Enable
BOAS A F- T T s L2
INTR* Interrupt Request
INTRQ Interrupt Request Latch
I000* to I039% I0 BUS
IOACK* - 10 Acknowledge
FODRDY# ) 10 Data Ready

.
PRS- E Rk

5,

“2o8Yisdnt e




AP-120B BACKPLANE SIGNAL GLOSSARY (cont.). qA

IODRDYQ
IODRDYQ*

IOSPMD*

LT 2HD*

MIEBS02* to MIEBSIl*
MIMBS00* to MIMBS27%
MIR00Q* to MIR27Q*
M2EBS02* to M2EBS1l%
M2MBS00* to M2MBS27%
M2R02Q% to M2R27Q%
MAOO* to MAIS5%
MA2PNL

MACE*

MATINC*

MALD*

MALD*A

MAN *

MANOV

MASAME

MDO2% to MD39%
MD2A2

MD2DP

MD2M2

MDCAO

MDCA1l

I0 Data- Ready Latch

-I0 Data Ready -Latch

I0 Spin if MD Bust -
LITES to Host:Data .Epable
M1 Exponent:Bus .4 ~rx

M1 Mantissa.-Bus--

fo
-2

M1l Register-outputs;sy

MD Cycle Acknowledge 0 (refresh)

* YT
*GHS 4T
*ynehT

*0HoRsY

*oLTLZOT
M2 Expoment Bus:, ; i+ *0EM2T 01 *([-)127
- s e’
M2 Mantissa Bus -
*LoH 2Tk o3 067
M2 Register outputs -
"ol JCLGHE
Memory Address (D)
T F R
Memory Address to Panel Bus Enable :
A - -
Nemory Address Count Enable o
.8 oarsd L et o Of g~
Memory Address Increment Select
CTED TR R 0T £IBHT
Memory Address load Enable .
SRR P S S St A 4 NIEAT
Memory Address Load “Enable .,
R ISl »QI-,I'II
Mantissa Write Select
::'\. al R 4 1 _,_,! g uI
Mantlssa overflow
* - ol ¥E. 1
MA Bank same as last Bank
e oot oank *AT4I
Main Data outputs .
T : e SATH.
MD to A2BS Enable
“BFNL or ®=00CT
MD to DPBS Enable
#A3aGY
MD to M2BS Enable =
*TCGHTOT

MD Cycle Acknowledge 1 (Host interface)




A’P'ZFLZGJB) :BACKPLANE SIGNAL''GLOSSARY (cont.)

MBOAZ 4 vK¥isl io 2w MD Cycle-Ackivowledge!R BRI e
MDTAS? MD Cycle Acknowledge 3 (AP..‘;‘.I;ternal)
MDGLKE** - (21%) MD Regiatier Clock .Enable

MDRIQ¥ aZi 3. cougduMD .CyolerRequest €137 .ot
MOGR2% MD. Grcly Request 2

MDGRS* 2MBrOycle Reqiest: =3 . « <
MOERE sldEnZ. -MIX' Exporfent Write:Enable

MDHEMAN sMBxHIghMafitissa: Write Enable

MBEOL to. MDI39 sidsaSMBvinpuf bus! Euez= -

MDINA# sMbrcia¥e ritiitiatey »u

NDLMAN sidzaiMB L Low, Mantissa-Write Enable
MDWRT* oMD_WriteiEhalklewol -

MDWRTZ sldauiMDuWritée Reqfiesg»T o«

MIA. s¥D: Tapur: Selech Al g

MIE =MDy Tivhusn Sedects By =7 FIL
MICL¥E# MDdInputsflock Emabie

OUT# I0 OFL:mitro—instruction decode
OVEL#¥ . Overflow statussz 43q

PCYLL* Paned; eyclesd.i=a 52y

PERLI® Panels cyede 2,575 ARY

ENLOG* to ENLL5% aPaneli Bus cvs3 = agv

BRL2DP s Panel Bus- to- DRBSy Enable
ENE2HOST* Panel Bus:; to Hostr (Lites Load Enable)
PNL2MD* ) Panel, Bu:s_ t::’ MD wri‘t;,e request

N o




AP-120B BACKPLANE/SIGNAL GLOSSARY (coﬁ:ﬁ?é)ﬁﬂA

PPAQOL* to PPA26% M Paritialy Product® outputs- of Array A S£aHQy
PPA27Q* to PPA30Q*

PPA31#% to PPAS2% £ L D azad .-, Vool - BADTDCS
PPAUSE :«‘PanelizRause ‘from <CB=17 (210) . e FEE TG

PPB(-1)* TO PPB24%* FAM Partiab!Productduutputs of ARRAY Bpj ;«;@._:
PPB25Q* to PPB28Q* ;

PPB29% to PPB D mempek vesvd w ‘ xegom:
PS00* to PS63* Program -Sourte foutputs wg{ggﬁﬁ_:g
PS02PNL* PS Word -0’ tosPanel Bus Enable XTI
PSOWRT - osn’ Pé Worxrd =20 #frite-Strdke K}){g{df
PS12PNL* PS Word lrto ENL.Buf¥Enable :%igM¥ o IuICH
PS1WRT PS Word il iWritésStrdle % ARIL e
PS22PNL* . PSIWGTd :2-to-PNEcBusMEnable, :L_l..J’P‘
PS 2WRT PS Word =..Z'.=:Wfite.':S't'robe. * TEUCH
PS 32PNL* PS Wotrd»Bvto BNL.BuS4Enable LT T
PS 3WRT PS Wérd-3iWriteqStrdbe ., AL
PSAQ4* to PSALS5* Progtati’ Sout ceuAddress &:M
PSA2PNL PEAZ 46 fNMBu:sf,'Enibm;é . e A
PSAAD et T0. PSATBBlecttALDaTA0 DI $IT0
PSABD _ PSA SelettdB Datarsvl * I%{0
PSACD PSA Selekt’C-DatarasT XIYY0%
PSACLERE* PSA Clock -Enable’:7sd *2IY0T
PSAZRO PSA = Zero, -BSiDisabile *: LTIMT o3 *00-1'.:.'_:!
PSH2D P* ol d'pg” gigh- to DPBS .Enubile TESIEE
PSIO0 to PST3L *-- <=7.P§ Fnput Bus - - - *T20YL IR
PSL2DP - -“f,.*”.ﬂS-' ps- Low-to DPBS Enable *ONI IS
REFSYNC* : ~ Refresh Sync




AP+4120B “BACKPELANE(CS IGNAT SGTROSSARD A(cont ) 4,

RUN% 9AP=) Z0F ARnfIFE T Q492

wg o, -

S+C247A83TYD no 2gasd S¥ép20RoEontimiectycle 2 (panel function)
{n- .uvtexlk

SAQ to SA3 SPAD Source Address
] O=4TA7 7AI70T 3. ¥I3ig fe
SAMEX DPX Read and Write Addresses equal
. sber AF2
SAMEY DPY Read and Write Addresses equal
: aforingad 1IA ¥ig92 £cig r
SCO0* Sign bit out of FA Stage 1 mantissa scaler
gIian = T..%2
SCIN FA Scaler inhibit
) sidsr¥ 8220 3po¥ c1 yevaigsd sdoro:R ko
SELAlA Select Al as larger input to FA
3l ssd cpf fsrmeY- o3 ra3ziged doylw? JIh
SELA2 Select A2 as larger input to FA
aldssd 310D sesybbh mywtof _abzuoxdr,
SFWE# SPAD Function Write Enable
53188 garazvaed 3euwbSA aurrsT spile . du2
SHSO SPFN Shift Select O
238 wolluyevl zeoshhd m ut.!! exfrunmdys
8HS1 SPFN Shift Seleect 1
o.f d537 93%Y7 22328 gpuyulsd andiucyd.d
SIWE* SPAD Input Write Enable
alden® epd IR o3 UTAIR Sa b
SM2TC* Sign Magnitude to two’s complement
aldegd Esad o0™aTR49s
SNSA I0 sepse A
83uqruC vioasl sldsT kOTW oL
SP+DPOQ* to SP+DPLl3* SPFN OR DPBS Bus
oldsnd 2954 ng M7 .
SP2ADDR SPFN to Address (SP + DP Bus) select
2idsad 2897 o T
SP2DP . S8PFN to DPBS Enable
©oaldhed GEIM on MU
SP2ENL SPEN to FNL Bus Enable
: 2231bbA (aozs¥ sldsT cieMT
SPA2PNL* SPAD Address to PNL Bus Enable
sLdzel 2nd JE o3 AMY
SPALD* SPAD Destination Address Load Enable
aldss  dnpo? A¥T
SPCIN SPFN Carry Input
’ s Le? riseuzss AMT
SPENQO* SPFN Sign Bit
T e sIddrl. oo L L
SPENGRY * . SPFN Carry Output

Dii- -10




s

R, 3w

%

AP-120B -BACHFIZANE 2S TGNAL -GLOSSARY. fcontd)q4

SPILD* SPAD INPUE-LOAD)Edable T
SPIN*-- . ** .r ' I sMigBo<ppocessor SRIN"(hangs on currentérip
instructiomn)
tesx" ba savuc?® Ja%d . IA2 oF Oh2
SPIODO SPIN if IODRDY DATA=0
St pt onepaavbbd 23tV hos bes€ Y94 S qias
SPM SPFN Mode
Isups zezuashhA =2kW boe bass YOO Uy
SPSO to SPS3 SPFN ALU Controls
-2 s2RIngst | osg532 A% o a3 opiP “3»'(')";%7’:’
SPZED SPFN = zero
rdient w:[so® 2% CRErR
SR2HD* Switch Register to Host Data Enable
£7 A2 s3ugal 10gvst 2w I, sosing AL 1_::;5
SR2PNL Switch Register to Panel Bus Enable
A% o 3u.3r gyl -~ £4 wealed Yz
SRACE#* Subroutine Return Address Count Enable i
aldaal szru¥ ralis. T CAyE kgrr-;
SRADEC* Subroutine Return Address Decrement Select
O 30e7w7 33:d2 1R 9rxe
SRAQVD* Subroutine Return Address Overflow Data
Pooaglal 37y ptan Lars
SRSWE#* Subroutine Return Stack Write Enable '~
B30T s2Eri gl IAG: »Jie
STA2PNL AP STATUS to PNL Bus Enable R
erelanos 2993 03 Lhvaisga¥ agil HDTIME
STALD* APSTATUS Load Enable toWT
A sedez D2 A ARYR
TMO02* to TM39%* Table Memory Outputs
ArE REIT 4O WIS #EI1G+9E o+ HOYCHTR
TM2A1 TM to ALBS Enable
32072% (2ud 30 -+ 92) 2233554 03 WITE AQTALE?
T™M2DP TM to DPBS Enable
. @ Jsnd 2830 o3 ¥¥IZ . g
TM2M1 TM to M1BS Enable
sidsnd ~ud I o7 nWeL Jmgece
TMAOO to TMALS Table Memory Address
212361 euf IVG o2 = sBSL AC0 e o
TMA2PNL T™MA to PNL Bus Enable
To@ haced sixadba moziunires (JASE ) *4 1: %
TMACE* TMA Count Enable N
Joqgol wawsd WY MINg2
TMADEC* TMA Decrement Select -
3XE mgi2 12 =Q0UIge
TMALD* ~ TMA Load Enable .
e L SR *YAOYTEE
41

D - -1lIZ




'.~~AP13€2(5§3 BACRPLANE sxmﬁ#ﬁaﬁéﬁ&i% RULIEEK

TMALD*A | - TMA E5Re Bh At o8 FI0

TMINH, Zn :rabiléf’fi’efn?qry“ Sy ¢d o
JmmEGk o naflidbi R T L
 TRONCE. . . FA Iruncate
- TRUNCQ - FA Truncate Latch

TRUNCQ* - FA Truncate Latch
- ISPIN ;Xrue; Spin
[ ONFL* »Undecflow, Status

.IJE}‘!‘C}}* : Uge-Control Buffer Bits 48 to 63 as

o .a Value

U.S}iFSA* . Use;PSAQ as Source for PSA

WRTEZXP MD. Exponent Write-Enable

“WRTHH : AN Write-Fpable
 WRTLM - . DIANWrite, Fncble

%01 £o %05 ;DPX, Addregs

X024 g5 %034

EQLIF* _Dﬁxaﬁingnggt:ﬂlock, Enable

XMCLKE* DRXEMAN -Clock Enable

XA i “\Q?X:‘_I_ppgtc_,select A

X3 DBX;Input Select B

TLMCLKE * DEX, LMAN Clock ; Enable

Y0l to Y05 DPY .Address

Y‘OZA to. Y034

~YZ_hAl . DFY to ,AlBS Select

NY.Z%’,Z ;DPY to A2BS Select

,Y}(}I{P . ' DPY .to DPBS Select

YYQ!I DPY .to MIBS Select

D:£L 12

~




AP-1 208, BACKPEANES SFGHAL CLOSSARYG-(contd: oy

Y212 DPY to M2B§ Select.

YECLKE* DPY, Expgnent, Chock, fpable

YHMCLKE* : DPY JMAIL:Llock Epalile -
s3enauiIl A%
dasad es: smmT AT

£3253 a3s0n03T AT

s.. '8

A% .31 ~1en 2. RAYY gaoif
slaz: ¥ s3: 9 3ca~a:i& T
s¢.i30% A

8f 371 a3 xd VAKT

zaaxbA £94

sidanfadlocil. amapogm¥ Z9Q

eldsags xndiD YiWH X9C

Josiad 27la o0 IT:
el UF0 03 233
. Iosivre 2ETT L3 v .4

T TA s ma
AR TJALL

. *OFMMT

. ROWUAT

LA

*A39L 3

qyaTEy

Wead g

20Y o3 'Y
LEOY o1 AROY

INTY




