Integrated e'léchrx)bgy. Inc.

CMOS STATIC RAM
64K (4K x 16-BIT)
REGISTERED RAM w/SPC™

IDT 71502S
IDT 71502L

FEATURES:

e 4K x 16 RAM with registered outputs, serial or paraliel load and
readback capability in only 48 pins

e Sarial Protocol Channel allows serial load and readback of RAM
over a 4-wire channel

o RAM address counter speeds RAM load and readback

e Outputs may be programmed to be registered or non-registered
in groups of 8 bits

o Initialize register allows initial microwaord selection

e Synchronous and asynchronous output enables allow for depth
expansion and bus driving

e Programmable chip selects enable depth & width expansion
without any external decode logic

e Breakpoint comparator supports system diagnostics
e Parity check on outputs for high reliability designs
e High-speed (address set-up before clock)
— Military: 35/45/55ns {max.)
— Commercial: 25/35/45ns {max.)
e Low-powar consumption
— IDT71502S - Active: 750mW (typ.)
— IDT71502L - Active: 600mW (typ.)
e Input and output directly TTL-compatible
e Standard 48-pin DIP, 48-pin LCC and 52-pin PLCC.
e Military product 100% compliant to MIL-STD-883, Class B

DESCRIPTION:

The IDT71502 Registered RAM is a 65,536 bits high speed static
RAM organized as 4K x 16, with a high speed register at the RAM
outputs and serial foad and readback capability using the IDT Se-
rial Protocol Channel, SPC ™.

This device is the first in a family of muitifeatured RAM's with a
built-in Serial Protocol Channel SPC ™ letting the user set the best
configuration for his system:

¢ SELF-ADDRESSING RAM

o WRITABLE CONTROL STORE

s LOGIC ANALYZER/RECORDER

The 71502 is fabricated using IDT’s high-performance, high-
reliability technology—CEMOS ™. This technology gives the
71502 the combination of low power, high speed, and high density
that makes it a cost effective solution.

The IDT71502 is available with address set up before clock
times as fast as 25ns. These times are available with a maximum
power consumption of only 1.6W.

Allinputs and outputs of the IDT71502 are TTL-compatible, and
the device operates from a single 5V supply. Fuily static, asynchro-
nous circuitry is used, requiring no clocks (with the exception of the
register clock) or refreshing for operation.

The IDT71502 is packaged in piastic and ceramic versions of
either a 48-pin, 600 mil DIP; a 48-pin leadless chip carrier, or a
52-pin plastic leadiess chip carrier providing high board level
packing densities.

The IDT71502 is 100% processed in compliance to the test
methods of MIL-STD-883, Method 5004.
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1DT71502S/IDT71502L CMOS STATIC RAM
63K (4K x 16-BIT) REGISTERED RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATION

LOGIC SYMBOL

—
Vec 1 48 ] Vee
OE 42 =R — A 100 —
PARL]3 48 (1 T5, —_14° e
170,50 ¢ 45 [1 TS I ! 1/043
11014 5 44 (1 WE 2 /02 ™ 70
GND O e 40 30F 14 Y03 2
110107 42 [ CLK —a: V04 1/011
1101, 8 a1 2 TNIT a8 ios 1010
1o \ge 40 1 A 11 — A |/o8 : 1/0g
110 10] 10 30 (1 Ao A on — 110
110 11 8] Ag ] As 1/0s _— 8
10sE] 12 cagp 37 As 4 e GND
GND 1o se [ GND N A e [— 1104
1/O 35 A
Vo] s uAg TS Q12 — :jgf’
1/05C] 16 13 A, i %‘ :;8‘3 — s
11040 17 2[dA, —oloE’ |/0:5 - 1104
I/Dal: 18 3 : A3 —o| SOF 1/03
1/02] 19 0[JA2 |
GND [ 20 20 A —of INTT PAR ™
171040 21 28 [ Ag_ —{ CLK BKPT
/0o 22 27 [ C/D —O| WE
BKgg C2s 26 [1 SCLK . sol—
024 25 [ St —| sew
-1 C/D
DIP
LCC PINOUT
TOP VIEW TOP VIEW
PIN NAMES
NAME FUNCTION INDEX
Ag-11 Address
1/00-15 Data input/Output
T3o-2 Chip Select
WE Write Enable
OE Output Enable
S0OE Synchronous Qutput Enable
CLK Clock (to register)
INTT Initialize
BKPT Breakpoint Detect
PAR Parity
sl SPC Serial DATA ()
S0 SPC Serial DATAgut!"
SCLK SPC Clock (!
c/b SPC Command/Data "’
GND Ground
Vee Power
NOTE:
1. The Serial Protocol Channel (SPC) is
discussed at lengthin IDT Application Note 16.
PLCC PINOUT
TOP VIEW
7230, 2
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IDT71502S/1DT71502L CMOS STATIC RAM
64K (4K x 16-BIT) REGISTERED RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ABSOLUTE MAXIMUM RATINGS @

SYMBOL

RATING

COMMERCIAL

MILITARY

UNIT

Vrerm

Terminal Voltage
with Respect to
GND

-05to +7.0

-05t0 +7.0| V

Ta

Operating
Temperature

Oto +70

-B5t0 +125

°C

Teias

Temperature
Under Bias

-85to0 +125

-65to +135

°C

Tsra

Storage
Temperature

-55t0 +125

-65to +150

°C

lour

DC Output Current

50

50 mA

NOTE:

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanent damage to the device. This is a stress rat-
ing anly and functional operation of the device at these or any cther
conditions above those indicated in the operational sections of this
specification is natimplied. Exposure to absolute maximum rating con-
ditions for extended periods may affect reliability.

CAPACITANCE" (T,= +25°C, t = 1.0MHz)

SYMBOL

PARAMETER

CONDITIONS

UNIT

CIN

Input Capacitance

Vi = OV

12 pF

COUT

Output Capacitance

Vour = OV

12 pF

NOTE:

1. This parameter is determined by device characterization but is not
production tested.

TRUTH TABLE - READ/WRITE OPERATIONS

STANDARD PIPELINED MODE

MODE

Cs |WE

OE

SOE| CLK

1/O OPERATION

Deselected

i

High Z

Read

X

High Z

Read

High Z

Read

DATA o @ Address

Write

rjprjr|jr|x
rlxjx|x|X

X(rjirlx|r
X[(rr|xix|x

{
=
X

DATA,, @ Address

TRUTH TABLE - SPC OPERATIONS

MODE

c/D

SCLK

FUNCTION

Command

i

Shift bit into command register

Data

i

Shift bit into data register

Execute

H
L
=

£

Execute command during time
between C/D and SCLK

RECOMMENDED DC OPERATING CONDITIONS

SYMBOL

PARAMETER

MiN.

TYP.

MAX.

UNIT

Supply Voltage

4.5

5.0

5.5

v

Supply Voitage

0

0

0

tH

Input High Voltage

22

6.0

VlL

Input Low Voltage

-0.5(M

08

\
v
v

NOTE:

1.V (min.) = -3.0V for pulse width less than 20ns.

RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE

GRADE

AMBIENT
TEMPERATURE

GND

Vec

Military

-55°C to +125°C

ov

5.0V + 10%

Commercial

0°Cto +70°C

ov

5.0V + 10%

7.23-3
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IDT71502S/IDT71502L CMOS STATIC RAM
64K (4K x 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS
Voo = 5.0V +10%

IDT715028 1DT71502L
SYMBOL PARAMETER TEST CONDITIONS MIN. TYPO) MAX.| MIN. TYPSV max. UNIT
MIL. - — 10 - — 5
Voo = Max., Viy = GND to A
il Input Leakage Current lcc ax., Vin cc COML. — _ 5 — _ 2 -
Veoc= Max. MIL. = - 10 = - 5
] CcC
llio! | Output Leakage Current T5 = V. Vour = GND to Veo comL | — _ 5 = - 2 RA
VoL Output Low Voltage (2) lop = 16mMA, Vo= Min. - - 05 - - a5 v
Vou Output High Voltage @ lon = -8mA, Vg = Min. 24 - - 24 - - v
Vo | Output Low Voitage, BKPT| oL = 24mA, Ve = Min. - - 05 - - 05 v

NOTES:
1. Typical limits are at Voc = 5.0V, +25°C ambient.
2. All outputs except BKPT, which is open drain.

DC ELECTRICAL CHARACTERISTICS
Voo = 5.0V £10%

IDT71502525 | IDT71502835 | IDT71502845® | IDT71502855> ¥

SYMBOL PARAMETER POWER | 1IDT71502125(2 4| IDT71502L35¢ | IDT71502L45 ¢ | IDT71502L55@: 9 ynyT
CoM'L. COM’L. MIL. | COM’L. MIL |COML MIL
Operating Power Supply Current s 156 i | 185 170 155 170 | 155 170

lcca CS =V, Outputs Open, - mA
Vec = Max..f =0 L 135" 135 150 135 150 135 150
Dynamic Operating Current s 280 255 270 | 230 =245 | 220 235

loc2 CS = V., Outputs Open, e mA
Voo = Max., f = fyax = 1/TRC L 52850 225 240 200 215 | 190 205

NOTES:

1. All values are guaranteed maximums.

2. 0°Cto +70°C temperature range only.

3. -55°C to + 125°C temperature range only.
4. Pipelined address access set-up time.

723-Y 4
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IDT71502S/IDT71502L CMOS STATIC RAM R
64K (4K x 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Vcc = 5V £10%, All Temperature Ranges)

IDT71502825(® | IDT71502835() IDT71502845(@ | IDT71502855 4
SYMBOL PARAMETER IDT71502L25¢4® | 1DT71502L35( IDT71502L45@ | IDT71502L55% 4| UNIT
. MIN. MAX. | MIN. MAX. MIN. MAX. | MIN. MAX.

READ CYCLE - PIPELINED
tre Read Cycle Time 40 - 50 - 65 - 80 - ns
tas Address Set-up Time 25 S 35 - 45 - 55 - ns
tcs Chip Select Set-up Time 100 07 ) 12 - 15 — 20 — ns
ts Set-up Time: SOE 10 - 12 - 15 - 20 - ns
tan Address Hold Time g e 0 — 0 - o - ns
ten Chip Select Hold Time i 2 - 2 - 2 — ns
th Hold Time: SOE A 2 - 2 - 2 — ns
teo Clock to Qutput Delay - 12 - 15 - 20 - 25 ns
town Clock Width, High 15 e 15 - 20 - 20 - ns
towe Clock Width, Low 15 RS 15 - 20 - 20 - ns
tog Czﬁlggrl?:::ous Output Enable To Data - _ 15 _ 20 _ 25 ns
toz Asynchronous Output Disable Time®)5} - - 14 - 19 - 24 ns
teoe szl?gr_}ri?:us Output Enable To Data = _ 15 _ 20 _ 25 ns
teoz Synchronous Output Disable Time®® SRRy - 14 - 19 - 24 ns
e initialize to Output Delay - : 45, - 50 - 65 - 80 ns
tia Initialize Recovery Time e 35 - 45 - 55 - ns
tw Initialize Pulse Width 30 T 35 — 45 = 55 - ns
tean Parity Generation Time Zhn.80. - 35 - 45 - 55 ns
tera Breakpoint Delay From Register - 35 - 35 - 45 - 55 ns
tapa Breakpoint Delay From Address i 35: - 35 - 45 - 55 ns
taprs Address to BKPT FF Set-up 30 — 35 - 40 - 50 - ns
tagen Address to BKPT FF Hold 0 = 0 - 0o — 0 - ns
tarco BKPT FF Clock to Data B 16 - 20 - 25 - 30 ns
READ CYCLE - NON-PIPELINED . .
tann Address Access Time = : 30: - 35 - 65 - 80 ns
torz Asynchronous Output Enable Time )3 i = 2 - 2 - 2 - ns
teoEn sg;'i\é:brl;?:us Output Enable To Data o i3 _ 15 _ 20 _ 25 ns
tean Chip Select Access Time e =15 — 20 - 30 - 35 ns
tasen Address Set-up Parity Time 40, s 50 — 65 — 80 - ns
tasen Address Access to Breakpoint i 55 = 65 - 80 — 95 ns
tangrs Address Access to BKPT FF Set-up 40 i 50 - 65 - 80 - ns
tanmrH Address Access to BKPT FF Hold [} ~ o] - 0 - 0 - ns
terep Parity Flip-Flop Clock to data - 12 - 15 - 20 - 25 ns

NOTES:

1. 0°Cto +70°C temperature range only.

2. -55°C to + 125°C temperature range only.

3. This parameter guaranteed but not tested.

4. Pipelined address access set-up time.

5. Transition is measured +500mW from steady state with SpF load (including scope and jig).

7.23-5" 5
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IDT71502S/IDT71502L CMOS STATIC RAM

64K (4K x 16-BIT) REGISTERED RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 1

CLOCK

cs

ADDRESS

DATA out

DATA out

DATA out

DATA out

BKPT, PAR

NOTE:

town

towe

/

N

e— toy

f— tas . tasrs —=

*tm- tagrH

la— ‘CD_%

tg ——»

fe—— tgop — ! tsoz (M
Iy
A NN
toz (M
\\
toe toz(M
tw
\\ //
la—— tg —»

je— tinr 1

tern . trar
srco

1. Transition is measured +500mV from steady state with 5pF load (including scope and jig).

7.23-(
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IDT71502S/IDT71502L CMOS STATIC RAM
64K (4K x 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 2 —NON-PIPELINED

tac

ADDRESS )( r

tsoen - toan ———

DATAouT ). & X

tgpa s taaen
BKPT

[ taners - tasen tansrH

cLocK N // \\

tprco

PAR

NOTE:
1. Transition is measured +500mV from steady state with 5pF load (including scope and jig).

7.23-7 7
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IDT71502S/IDT71502L CMOS STATIC RAM
64K (4K x 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Vcc = 5V £10%, All Temperature Ranges)

IDT71502825 (. 4| 1DT71502835 10771502845 | 1DT71502855% ¥
SYMBOL PARAMETER IDT71502L25 (. 9| 1DT715021.35 ¥ IDT71502L45 ¥ | IDT71502L55 9| UNIT
MIN. MAX. | MIN. MAX. | MIN. MAX. | MIN. MAX.
RAM WRITE CYCLE
twe RAM Write Cycle Time 40 e 50 - 65 - 80 - ns
twas RAM Write Address Set-up Time 0 o — 0 — ] — ns
twp RAM Write Pulse Width® 20 25 - 35 — 45 — ns
tow glf\%r\:tverita Data Set-up Before End 15 17 _ 25 _ 30 _ ns
taw Address Valid to End of Write 25 30 - 50 - 60 - ns
twow Chip Select To End Of Write 25 30 - 50 - 60 - ns
twoH RAM Write Data Hold Time 0w @ = o - 0 — 0 - ns
twr Write Recovery Time < - 5 - 5 - 5 - ns
twz Write Enable to Output Hi-Z 3.6 15 15 - 20 = 20 ns
tow Output Active from End of Write ©® &) B - 5 — 5 - 5 - nis
NOTES:

0°C to +70°C temperature range only.

-85°C to + 125°C temperature range only.

This parameter is guaranteed but not tested.

Pipelined address access set-up time.

OF = V.

. Transition is measured +500mV from steady state with 5pF load (including scope and jig).

TIMING WAVEFORM OF WRITE CYCLE

LI NS NP

twe
ADDRESS >< X
twew - taw
cs N /e tyn—
twas twe
N 4
WE N /]
tow twon
DATAIN
le—— twz 2 fow(z)
DATA ouT
NOTE:
1. A write occurs during the overlap of both CS and WE low.
2. Transition is measured +500mV from steady. state with 5pF load (including scope and jig).
723~ Q 8
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IDT71502S/IDT71502L CMOS STATIC RAM
64K (4K x 16-BIT) REGISTERED RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Vcc = 5V £10%, All Temperature Ranges)

10771502825 " ¥ | 1DT71502835@® | 1DT71502845% | IDT71502855 ¥
SYMBOL PARAMETER IDT71502L25(" 4| 1DT71502L35% IDT71502L45@® | IDT71502L55@ 9 [ UNIT
MIN. MAX. | MIN. MAX. | MIN. MAX.| MIN. MAX.
TRACE WRITE CYCLE

trwe Trace Write Cycle Time 50 - 65 - 80 - ns

trwos Trace Write Data Set-up Time 10 - 12 - 15 - ns

trwon Trace Write Data Hold Time 2 - 2 - 2 - ns

trws Trace Write Enable Set-up Time 10 - 12 - 15 - ns

trcs Trace Write Chip Select Set-up Time 10 - 12 - 15 . ns

trw Trace Write Enable Hold Time 2 - 2 - 2 - ns

tyeH Trace Write Chip Select Hoid Time 2 - 2 - 2 - ns
NOTES:
1. 0°C to +70°C temperature range only.
2. -55°C to + 125°C temperature range only.
3. This parameter is guaranteed but not tested.
4. Pipelined address access set-up time.
TIMING WAVEFORM OF TRACE WRITE CYCLE"™

trwe
town | towL
cLock 4 y/
—/ * /|
trwos trwor ‘;_
DATA v
N <
f trws trwh |
WE P
} tres tren
Ts *\

NOTE:
1. A write oceurs if both T5 and WE are low at the clock low-to-high transit

AC TEST CONDITIONS (Read and Write Cycles)

Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 5ns

Input Timing Reference Levels 1.5V

Output Reference Levels 1.5v
Output Load See Figures 1 and 2

ion

Y 5v
L
$ 4800 2200
Eﬁ;“oun 1 BKPT
2550 S F 30pF*, 30pF*
(BpF for
4 ‘toz tsoz. twz tow)

Figure 1. Output Load, Parity Output Figure 2. Output Load
(for BKPT pin}

*Includes scope and jig.

7.23~q 9
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IDT71502S/IDT71502L CMOS STATIC RAM
64K (4K x 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

SPC AC ELECTRICAL CHARACTERISTICS ¢ Voo = 5V £10%, All Temperature Ranges

(L)

SYMBOL PARAMETER N IDT71S028/L™  Ax uNIT
tscik SCLK Period 100 - ns
tsow SCLK Puise Width 40 - ns
tsos Serial Data Set-up Time 20 - ns
tson Serial Data Hoid Time 2 - ns
tsco Clock to serial Data Output Delay — 30 ns
tseo Serial Data-in-to-Out Delay, Stub Mode - 20 ns
toMLH Command/Data Set-up Time, Low-to-High?) 20 - ns
tomHL Command Set-up Time, High-to-Low (Execution Time)®? 35 - ns
temH Command/Data Hold Time® 5 - ns
tesco Command/Data to Serial Data Output Delay (1st Bit Only) - 45 ns

NOTES:
1. These specifications apply to all speed grades of the product.
2. C/D cannot change while SCLK is high.
TIMING WAVEFORM OF SPC CHANNEL
tscix
tscw tsew
SCLK Y N ¢ N Y
tsps — tson
SERIAL DATA
tspp tsco
SERIAL DATA oyt )(
tesco t
temm tomn, — CMH tomn —
c/o N
AN
COMMAND |
EXEQUTE TIME J——
(REFERENCE)

AC TEST CONDITIONS (SPC) sv

Input Puise Levels GND to 3.0V L

tnput Rise/Fall Times 5ns 3 4800

tnput Timing Reference Levels 1.5V SO j

Output Reference Levels 1.5V 23 | -

Output Load See Figure 3 2850 2 T S0PF

L

Figure 3. Output Load for Serlal Output

*Inciudes scope and jig.

7.23~-10 10
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IDT71502S/IDT71502L CMOS STATIC RAM
64K (4K x 16-BIT) REGISTERED RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SPC FUNCTIONAL BLOCK DIAGRAM

COMMAND DATA (C/D)

SERIAL DATA y  (S))

— DATA MUX SERIAL DATAqyt
~ — DAY SaI - o
SERIAL CLOCK (SCLK) L LS —
’f 8 LATCH
FF CLK SERIAL }—-
COMMAND DECODE STUB —I MUX ENABLES
AND REGISTER
STROBES, ETC.
READ DATA
LOAD PULSE
—| PATA  piagnosTIC DATA
CLK SHIFT REGISTER
s )( ,T,
16
DIAGNOSTIC DATA
TO/FROM CHIP
SPC COMMAND FORMAT
7 4 3 [}
SPC Command Code | SPC Register Code
4 bits 4 bits
SPC COMMAND CODES
COMMAND READ/WRITE '
CODE FUNCTION ACTION NOTES
0 Read Read Register Uses Register Select Field
1 Write Write Register Uses Register Select Field
2 Read Read Register and increment Initialize Counter -Serial RAM Read
3 Write Write Register and Increment Initialize Counter Serial RAM Write
4-C - Reserved (No-Op} —
Write Stub Diagnostic Broadcast Commands
Write Serial Diagnostic Serial Commands
— No-Op Guaranteed No-Op
SPC REGISTER CODES
REGISTER READ/WRITE
CODE FUNQQ’IION REGISTER NOTES
o RW Initialize Counter -
1 R/W RAM Qutput (or Input if reading) -
2 R/W Pipeline Register —
3 R/W Break Mask Register -
4 RW Break Data Register -
5 R/W Set-up + Status Register Break Multiplexer, Trace Mode, etc.
6 Rd Only 1/Oy5- 1/Op {Data Pins) Data Pins of Chip
7 Rd Only RAM Address Address Going into RAM
8-F - Reserved (unused) -

7.23-11
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IDT71502S/IDT71502L CMOS STATIC RAM
64K (4K x 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

REGISTERED RAM DATA FLOW BLOCK DIAGRAM

= PIPELINE Wux TRACE
PARALLEL' -4 REGISTER

A
|
|
CLOCK | T 'l——|— :
soe 4 }[:l]—FF > I
| m I POWER
! uP
1

Fm—————— e —_— T e T e e e T -
| SPR READ DATA BUS :
| - S
SERIAL 4 ¢ .["SERIAL PROTOCOL REGISTER |4 1 our
IN [ 3 (SPR) I I
| 2B e SPR WRITE DATA BUS !
| TRACE—} MUX :
|
I INIT COUNTER MUX :
|
| A2 |
| |
! g DATA |
ADDRESS - TR Mmr RAM.ARRAY I
| 4K x 16 |
| SPR |
WEw——_—_g___')—?DC v [
| |
| |
CEA -i.. BREAKPOINT
| ! COMPARE
| |
[ |
| |
| |
' TE, LEVEL :
! TE, LEVEL <l
: FLOW 15-8 aifi | 1]
FLOW 7-0 T
' , —QUTPUT ENABLE LOGIC T BREAK ON ADDRS el |
' i , BREAK PIPE oa
T L | |
|
|
|
|
|
|
I
|
|
|
|
|

TREE STATUS BITS
A6
e e e e e ——— — t_ __________________________ J
RAM DATA wout PARITY

NOTE:

1. SPC and RAM accesses are mutually exclusive. Hence, these two operations must not occur simultaneously. During SPC
accesses, the content of the pipeline register will change if the parallel clock is active.

7.23~ |0 12
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IDT71502S8/IDT71502L CMOS STATIC RAM
64K (4K x 16-BIT) REGISTERED RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES

SET-UP REGISTER FORMAT

BIT NAME TYPE® FUNCTION POWERUP
15 CE RO Chip Enable State: NOR of All Chip Enable Pins 0
14 SOE FF RO SOE FF State: 1 = Output Enabted, 0 = Output Disabled o]
13 SOE Pin RO SOE Pin State: t = High, 0 = Low 0
12 OE Pin RO OE Pin State: 1 = High, 0 = Low 0
1 WE Pin RO 'WE Pin State: 1 = High, 0 = Low 0
10 INIT Pin RO INIT Pin State: 1 = High, 0 = Low 0
9 BP Compare RO Breakpoint Comparator Output: 1 = Compare Valid 0
8 8P Pin RO BP Pin State: 1 = High, 0 = Low V]
7 CS, Level R/W 0 = CS; is Low Active; 1 = CS, is High Active [¢]
6 CS,, Level R/W 0 = CS§, is Low Active; 1 = CS, is High Active s}
5 Non-Reg High R/W Set Pipeline Register Bits 15-8 to Flow-Through Mode [4]
4 Non-Reg Low R/W Set Pipeline Register Bits 7-0 to Flow-Through Mode 0
3 - - (Unused) 0
2 BC Address aw 2522;:?;232’ on Pipeline Register Qutput, 1 = Breakpoint on RAM o
1 BC Pipelined R/W Set Breakpoint Output MUX for Pipeline FF Qutput 0
0 | ecomae | mw | S Tsce oo howe o e e e oot 0B, |
NOTE:
1. RO means Read Only. R/W means Read/Write.
7.23-13 13
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IDT71502S/IDT71502L CMOS STATIC RAM
64K (4K x 16-BIT) REGISTERED RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGES

GENERAL DESCRIPTION

The IDT71502 Registered RAM consists of a 4K x 16-bit RAM
plus a 16-bit pipeline register and is designed for microcode
writable control store use. A serial shift register system, the Serial
Protocol Channel (SPC), is included on-chip for serial load and
read-back of the RAM data. A RAM address counter is aiso pro-
vided to speed up RAM load and read-back. The SPC serial shift
register is also configured to be used as a diagnastic register. The
shift ragister can read all status conditions onthe chip such as the
RAM output, pipeline register output, data output pin state and
RAM load/read counter value. A breakpoint comparator is in-
cluded to support the diagnostic function. This breakpoint com-
parator can be used to detect a particular bit pattern inthe RAM ad-
dress or pipeline register outputs.

The IDT71502 Registered RAM includes features to support
control store applications. These include synchronous output en-
able and an initialize register for selecting the initial value of the
pipeline register. A parity output is provided which indicates the
parity of the contents of the pipeline register. The parity output can
be used to provide parity check control for high-reliability systems.

The IDT71502 Registered RAM can also be used as atrace RAM
for racording external data. In this mode, the data /O pins are in-
puts and data is clocked intothe RAM using the Initialize register as
the address counter. The Trace mode, in combination with the
breakpoint comparator, allows the IDT71502 Registered RAM to
be used as a one-chip logic analyzer.

RAM Operation

After power up, and in its typical operating mode, the IDT71 502
Registered RAM is set for pipelined read and direct {non-pipelined)
write. Data may be directly written into the RAM by driving the ad-
dress and data inputs and strobing the Write Enable input. Data is
read from the RAM by driving the address lines and clocking the
pipeline register. )

The RAM may also be read and written by the Serial Protocol
Channel (SPC). This is the typica! path for loading the RAM after
power up. SPC and RAM accesses are mutually exclusive. Hence,
these two operations must not occur simultaneously. During SPC
accesses, the content of the pipeline register will change if the par-
allel clock is active.

Serial Protocol Channel

The Serial Protocol Channel (SPC) logic consists of a 16-bitdata
shift register, an 8-bit command register and clock logic consisting
of gates and a flip-flop. A block diagram of the command decade
logic is shown for reference. The command decode logic decodes
and executes the command in the command shift register using
the clock from the clock logic. The command is divided into two
four-bit fields. The most significant four bits of the command regis-
ter define the command to be executed: read, write, etc. The least
significant four bits define the register to be read or written. (NOTE:
The data to the SPC is shifted in LSB first.)

The SPC is connected ta the outside world through four wires.
These wires consist of serial data in and out, a shift clock and a
command/data line. When the command/data line is high, com-
mands are shifted from the serial data in to the command register
by the clock. When the command/data line is low, data is shifted
into the data shift register by the clock. When the command/data
line transitions from high (command) to low {data}, a clock pulse is
generated internally to the command decodse logic. This pulse
lasts from the beginning of the high-to-low transition to the next se-
rial clock pulse and is used to execute the command in the com-
mand register.

Two of the defined commands are Serial and Stub. These com-
mands control a latch which determines the source of the serial

data out in the command mode. The Serial command causes the
data output to be taken from the last stage of the command shift
register. This is the normal operating mode, where all the shift reg-
isters in a system are connected into one long shift register. The
SPC logic in the IDT71502 is automatically set to the Serial mode
by power up. The Stub command sets the latch and causes the se-
riat output data to be taken from the serial input. In this mode, the
serial data is passed directly from one chip to the next so that all
command registers have the same data at their serial inputs. This
allows a broadcast mode where all command registers in a system
can be loaded with the same command at the same time.

RAM Load/Readback Logic

The RAM write pulse is generated by an internat one-shot trig-
gered by the clock. Data is written into the RAM immediately fol-
fowing pipeline register load and the Initialize Counter is incre-
mented by the trailing edge of the write pulse. Using an intemally
generated write pulse makes RAM writing independent of clock
high and low times. A timing diagram of the RAM clocking is shown
in the Trace Mode Clock Timing Diagram (Figure 5).

A detailed block diagram of the IDT71502 Registered RAM,
showing the various internal registers and the load and readback
paths, is shown in the Registered RAM Data Flow Block Diagram.
In addition to the logic shown in the Functional Block Diagram on
the first page of the data sheet, there is an Initialize Counter for
loading and initializing the RAM, Break Data and Mask registers for
the Breakpoint Comparator and multiplexers at the input to the
Pipeline register for allowing data from the data /O pins to be
clocked into the Pipeline register in the Trace mode before being
written into the RAM. The data flow block diagram also shows the
various multiplexers for routing data for breakpoint and readback
use.

Initialize Counter

The Initialize Counter provides the initial address to the RAM af-
ter reset of the part. A pulse applied to the Initialize pin causes the
Initialize Counter to be gated to the RAM address and the RAM data
1o be preset into the pipeline register. This pravides an initial value
in the pipeline register before the first clock pulse arrives. The In-
itialize Counter can be reset to zero at power up of the chip and can
be loaded with a value other than zero by the SPC. Once loaded
with a value by the SPC, this value is used in further chip reset op-
erations.
Set-up Register

The Set-up Register is a 16-bit register used to set the chip oper-
ating mode and to read back chip operating status conditions. A
command word written into the Set-up Register sets 7 latches
which control the chip operating conditions. Reading the Set-up
Register provides the current status of these 7 latches and various
other signals on the chip. At power up, the 7 latches are cleared to
zero and the Initialize counter is cleared to zero. The format of the
Set-up Register is shown in the Set-up Register Format table.

The Set-up Register has 7 latches which determine the operat-
ing mode of the chip. These are CS,, CS,, Non-Reg High, Non-
Reg Low, BC RAM, Break Pipe and Trace. The CS, and CS; bits
determine the polarity of the CS, and CS, chip enables. The Non-
Reg High and Low bits set the upper and lower bytes of the Pipeline
Register to a flow-through mode, respectively. The BC RAM bit de-
termines the source of the data for breakpoint comparison, either
the Pipeline Register or the RAM address. The Break Pipe latch
switches the breakpoint pin multiplexer from the comparator to the
buffer flip-fiop. The trace latch sets the chip into the Trace mode.
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IDT715028/10T71502L CMOS STATIC RAM
64K (4K x 16-BIT) REGISTERED RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGES

Power Up State
Power up is defined as taking Vcc from below 1.0 volts to
5.0 volts nominal. This generates power up reset, an internal signal
which resets several registers on the chip. After power up, the
IDT71502 is in the following state:
e Set-up Register cleared to zero
e [nitialize Counter cleared to zero
e Breakpoint Mask Register cleared to equal (Breakpoint output
high}
e SOE Flip-Fiop cleared to outputs off

o >

cs, ——
CE, LEV —

TS,
CE, LEV

__»

Note that taking Vcc from 5.0 voits to 2.0 voits and back to
5.0 volts will not cause power up resst.

Set-up Register: Programmable Chip Enable

The chip enable function is programmabile by bits in the Set-up
Register. The logic for this is shown in Figure 1. The bits in the Set-
up Register define the active state of each chip enable: high or low.
This allows up to four RAMs to be cascaded in depth with no exter-
nal decoders required (16K x 16 bits of RAM).

CE
g TOSOE FLIP-FLOP
= BREAKPOINT
COMPARATOR

AP

Figure 1. Chip Enable Logic Block Diagram
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64K (4K x 16-BIT) REGISTERED RAM

MILITARY AND COMMERC‘AL TEMPERATURE RANGES

Set-up Register: Non-Registered Outputs

Two bits of the Set-up Register, Non-Reg Hi and Non-Reg Lo,
can be set to cause the Pipeline Register bits 15-9 and 7-0, respec-
tively, to be set to the flow-through mode. in the fiow-through
mode, both latches of the register are open and thae register acts
like a simple buffer with its output following its input. This allows the
user to have some non-registered bits in microcode applications.
The output circuit consisting of the Pipeline Register, the Synchro-
nous Output Enable (SOE), and the Output Enable (OE), has
some special logic to support this mode, as shown in Figure 2.

Also, activating the Initialize pin causes the Pipeline Register to be
put in the flow-through mode. Figure 2 shows the Pipeline Register
as two latches operated in the MASTER/SLAVE configuration. The
clock input will cause the latch pair to work.as a register. If the In-
itialize pin is activated, both registers will be placed in the fiow-
through mode by the OR gates. Also, if either Non-Reg bit isset, its
corresponding 8-bit portion of the register will be placed in the
flow-through mode.

RAM N?A)-(FA ouT RAM '?Lﬁ'(rl\ ouT
NON-REG HI 15-8 NON-REG LO "
TNTTTACIZE ’
—' >o— "i>' 8-BIT LATCH 8-BIT LATCH MASTER
8-BIT LATCH \ gamiatch | SIAE
CLOCK
SOE
FF |
OE
TE
DATAouT DATAout

15-8 ‘ 7-0

Figure 2. Output Logic Block Dlagram

When in the flow-through mode, the output enable flip-flop for
that half must also be in the flow-through mode for external chip
expansion to work properly. A non-registered RAM bit must be en-
abled by a non-registered output enable, while a registered bit

must be enabled by a synchronous output enable. This is done by
using the non-registered bit to control a multiplexer which selects
between the SOE flip-flop input and output as the source of the
output enable.
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IDT71502S/IDT71502L CMOS STATIC RAM
64K (4K x 16-BIT) REGISTERED RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGES

Set-up Register: Breakpoint Comparator Control

The Breakpoint Comparator {BC) provides a masked 16-bit
comparison of the various data paths that can be read by the SPC.
It consists of an equal-comparator and the Break Data and Mask
registers, as shown in Breakpoint Comparator Logic Block Dia-
gram (Figure 3). The BC compares the data from the chip against
the data in the Break Data Register and activates the Breakpoint
Compare output if the two are equal. The Mask Register enables
comparison: if a bit in the Mask Register is a one, comparison is
enabled on the corresponding bit in the Break Data Register. If it is
zero, the comparison on tha that bit is disabled: i.e., forced to
equal.

The Breakpoint output is an open drain type to allow width ex-
pansion of the Breakpoint Comparison. For example, if two
IDT71502 chips have their breakpoint pins tied tagether to the
same load resistor, both breakpoint comparators must be valid be-
fore the output can rise. The result is a 32-bit comparison.

RAM ADDRESS INPUTS ———— 3

A selectable flip-flop is provided for the Breakpoint Output. This
allows pipeline registered bits, non-registered bits and address
bits to be used in comparison with the same timing. Breakpoint
comparison is commonly performed on the pipeline register out-
puts. These outputs are valid after the clock; i.e. for the current cy-
cle. Address inputs and non-pipelined outputs are valid before the
clock, representing address and data for the next cycle, respec-
tively. If address or non-pipelined outputs are to be used in break-
point comparison, a flip-flop delay must be added so that they will
be valid after the clock in the same manner as pipelined bits. The
selectable flip-flop provides this delay so that all breakpoint com-
parison outputs are valid in the current cycle.

The Breakpoint cutput driver is enabled by the SOE Flip-Flopto
allow depth expansion of the comparison. SOE must be low prior
to clock going high whether in pipelined mode cr not.

TO/FROM SPC

MUX
PIPELINE REGISTER —

RAM ADDRESS SELECT

(SET-UP REGISTER BIT)

[wasc | [ oama |
EQUAL COMPARE
MUX BREAKPQINT

COMPARE

CLOCK

BREAKPOINT PIPELINE

SOE FUP-FLOP

{SET-UP REGISTER BIT)

Figure 3. Breakpoint Comparator Logic Block Diagram

Set-up Register: Trace Mode Operation
When the trace bit in the Set-up Register is set, the chipis inthe

Trace mode. In this mode, data from the chip data pins,

/045~ 1/0,, is written into sequential locations in the RAM . The

address for the RAM comes from the Initialize Counter, which is in-

cremented after each RAM write. The Trace mode is used to record
external data events in the same manner as a logic analyzer. The

Trace mode recording sequence is as follows:

1. Data from the I/O pins is written into the Pipeline Register by the
clock.

2. Data in the Pipeline Register is written into the RAM by a one-
shot driven by the trailing edge of the clock. The RAM address
comes from the Initialize Counter.

3. The Initialize Counter is incremented by the trailing edge of the
RAM write pulse.

Trace operation requires both WE and TS to be active. If either
is inactive (high), the Initialize Register will not be incremented and
data will not be written into the RAM. The Pipeline Register will be
loaded, however. This allows the write enable to be used for skip-
ping words. A timing diagram of this logic is shown in the Trace
Mode Sequence Timing Diagram (Figure 4).

The RAM write puise is generated by an internal one-shot trig-
gered by the clock. Data is written into the RAM immediately fol-
lowing pipeline register load and the Initialize Counter is incre-
mented by the trailing edge of the write pulse. Using an internally
generated write pulse makes RAM writing independent of clock
high and low times. A timing diagram of the RAM clocking is shown
in the Trace Mode Clock Timing Diagram (Figure 5).
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——

AHsT

o L

(RAM ADDRESS)

l
1
INITIALIZE COUNTER ; 5 r 6
|
|

Figure 4. Trace Mode Sequence Timing Diagram

—

TCLK
{RAM WRITE)

CLOCK __I I r

|
PIPELINE REGISTER
INPUT

I |
| DATAX +1 | DATAX + 2
= T T
I [ | '
1 i $
1
PIPELINE REOGJ%E‘RI | x | DATA X ] | “ DATAX + 1
1 I [ 1
| | !
ITIALIZE COUNT l ' I l
INITIAL UNTER '
(RAM ADDRESS) ! ' N I ) SEX !
! | i !
| | | |
T T
RAM DATA | op lX x DATA X [

Figure 5. Trace Mode Clock Timing Diagram
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

Parity Output

The Parity Output pin is generated from a 16-bit parity tree, as
shown in the Parity Tree Logic Block Diagram (Figure 6). Even par-
ity is used. Parity is generated on the contents of the Pipeline Reg-
ister. The parity output driver is three-state and is enabled by the
SOE Flip-Flop to allow depth expansion of the parity output.

The Parity Output always reflects the parity of the registered
value. Additional flip-flops and multiplexers are included in the par-
ity tree to cover the case of non-registered cutputs. If ons or both

REGISTER BIT 15
REGISTER BIT 14
REGISTER BIT 13
REGISTER BIT 12
REGISTER BIT 11
REGISTER BIT 10
REGISTER BIT 9 :)DI

REGISTER BIT 8

REGISTER BIT 7
REGISTER BIT 6
REGISTER BIT 5 DD‘,—

REGISTER BIT 4

REGISTER BIT 3
REGISTER BIT 2 '
REGISTER BIT 1 DD_li

REGISTER BIT 0

bytes of the Pipeline Register are set to the Non-Registered mode,
a flip-flop pipeline delay is added te the corresponding byte parity
chain to make the result of that byte parity calcutation the same as if
the Pipeline Register was not in the Non-Pipelined mode. SOE
must be low prior to the clock going high in pipelined or non-
pipelined mode.

MUX |<———NON-REGISTER HI BYTE

QUTPUT DRIVER

PARITY OUTPUT

SOE FLIP-FLOP

MUX |<€&————— NON-REGISTER LO BYTE

CLOCK

Figure 6. Parity Tree Logic Block Diagram
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REGISTERED RAM APPLICATIONS
Using the Registered RAM in Writable Control

Stores
The 1DT71502 Registered RAM is designed expressly for effi-
cient use in writable control stores. A simplified block diagram of a

16-BIT DATA BUS

16-bit microprogram-controlled system using the IDT71502 is
shown in Writable Control Store Using Registered RAM (Figure 7).
The system shown uses four 1DT71502 Registered RAM chips to
provide 4K x 64 bits of microcode writable control store.

BOARD
DIAGNOSTIC ACCESS
CONDITION IDT39C10A
CODE TEST MICROPROGRAM Mé%RO%OGDg »
LOGIC SEQUENCER LOAD LOGI
+ s8¢
o c
825
v Y Y ‘ =
IDT71502 IDT71502 IDT71502 IDT71502
REGISTERED | REGISTERED | REGISTERED | REGISTERED
RAM RAM RAM RAM
BITS0=15 BITS 16-31 BITS 32-47 BITS 48-63 ¥
¢ \ | J IDT49C402
»i REGISTER

SYSTEM CONTROL BITS

AND ALU

Figure 7. Writable Contrel Store Using Registered RAM

Using the Parity Output

The parity output can be used in conjunction with an additional
IDT71502 Registered RAM to provide parity checking for control
stores. This is shown in the Parity Check In a Writable Control Store

by the SOE Flip-Flop. This allows simple depth expansion of the
parity function by paralleling the parity outputs in the same manner
as the data outputs, as shown in the Parity Check in a Depth Ex-

panded Writable Control Store System (Figure 9) block diagram.

\/————V

System (Figure 8) block diagram. The parity output driver is gated

Serial Protocol Channel™

VA IR v/

IDT71502 IDT71502 IDT71502
4K x 16 4K x 16 4K x 16
REGISTERED REGISTERED REGISTERED
RAM RAN RAM
#0 #7 PARITY BITS
> >
= - 8-BIT
PARITY
p 5 COMPARATOR —
o a IDT74FCT521A EAROR
\j Y

CONTROL BITS 0-15 CONTROL BITS 112-127

Figure 8. Parity Check in a Writable Control Store System
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IDT71502S/IDT71502L CMOS STATIC RAM
64K (4K x 16-BIT) REGISTERED RAM

SERIAL PROTOCOL CHANNEL

IDT71502 IDT71502 IDT71502
2K x 16 4K x 16 4K x 16
REGISTERED REGISTERED REGISTERED
RAM BANK 0
#0 #7 PARITY BITS
IDT71502 IDT71502 IDT71502
4K x 16 4K x 16 4K x 16
REGISTERED REGISTERED REGISTERED
RAM RAM RAM BANK 1
#0 #7 PARITY BITS
Y
> > 8-BIT
< < COMPARATOR  |——»= FARITY
< - DT74FCTS21A
R [
[\ a .
CONTROL BITS 112-127

CONTROL BITS 0-15

Figure 9. Parity Check in a Depth Expanded Writable Control Store System
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MILITARY AND COMMERCIAL TEMPERATURE RANGES

Using Trace Mode as a Logic Analyzer

The Trace mode allows the IDT71502 to be used as an on-board
logic analyzer for system diagnostics. It is particularly powerful
when used in conjunction with the Breakpoint function. In the
Trace mode, data is recorded in sequential locations inthe RAM as
controlled by the Trace Counter. Since the incoming data is
clocked into the pipeline register, the set-up and hold times are
short and compatible with capturing changing bus data, for exam-
ple. A block diagram of a system with an IDT71502 used in the
Trace mode is shown in Diagnostic Bus Monitaring Using Trace
Mode (Figure 10).

The Breakpoint outputs from the IDT71502 devices in a system
can be used to control the Trace mode writing. The Breakpoint out-

puts are open drain types which provide a wire-AND function when
connected together to a single pull-up resistor. By tying the Break-
point outputs for the writable contral store RAMs and the trace
RAM, a breakpoint comparison can be made over the full
microcode word plus the data bus contents. This comparison can
be used to enable the trace write so that only data which occurred
at the Breakpoint times is recorded. This allows recording the data
that was on the bus during each instance of an 1/0 write, for exam-
ple.

BOARD
DIAGNOSTIC ACCESS
O
MICROCODE -
LOAD LOGIC
16-BIT DATA BUS
+ A
IDT71502 - )
REGISTERED -
RAM IN 2
TRACE MODE < '
CONDITION {DT39C10A 5
CODE TEST MICROPROGRAM bt
LOGIC SEQUENCER £ P
o o
Q. (=]
x -
+ = 15
o -
e a
@ -_—
Y Y Y 1 =
IDT71502 IDT71502 IDT71502 IDT71502 °
REGISTERED REGISTERED REGISTERED REGISTERED (2]
RAM RAM RAM RAM
BITS 0-15 BITS 16-31 BITS 32-47 BITS 48-63
¢ 10T49C402
REGISTER
SYSTEM CONTROL BITS AND ALU
Figure 10. Diagnostic Bus Monitoring Using Trace Mode
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Serial Loading of the IDT71502 Using the SPC

In order to use the IDT71502 in writable control store applica-
tions, it must be loaded with the microprogram befare use. This is
done using the Serial Protocol Channel (SPC). Loading the RAM
over the SPC can be done in several ways. The microcode can be
loaded from a central microprocessor, which can perform both
microcode load and system diagnostics at power up, or it can be
loaded using dedicated load logic.

An example of a design of this dedicated load logic is shawn in
the Microcode Load Logic Example (Figure 11). The purpose of
this example is to show how one goes about designing this logic.
This example shows an approach which ioads the RAMs with data
from a single EPROM. The load logic gets the SPC command and

data information from the EPROM. It is controiled by single byte in-
structions from the same EPROM. The format of these instructions
is shown in Microcode Load Logic Instruction Formats (Figure 12),
and a map of the.typical contents of the EPROM is shown in
Microcode Load EPROM Memory Map (Figure 13).

The load logic consists of a 16-bit address counter, an 8-bit shift
register, a 4-bit byte counter and a PAL containing a 2-bit instruc-
tion register. The logic in the PAL interprets the 2-bit load instruc-
tions to cause bytes of command or data information to be loaded
into the IDT74FCT298 shift register and shifted to the SPC. Thetwo
IDT74FCT 161 counters are used to count the bytes being sent and
the 8 bits in each byte.

POWER ON RESET
RESET 16-BIT ADDRESS COUNTER
CLOCK 2 x IDT74HCT393
ADDRESS
32K x 8 EPROM
DATA
gt e
Ao A i A
YVvYY Y Y
o
CONTROL PAL »|  BIT + BYTE 8-BIT SHIFT
16R4 Cour | COUNTER REGISTER |3 SERIALDATA
2 x IDT74FCT161 IDT74FCT299
CLK
LD

SERIAL CLOCK

Yy

COMMAND/DATA
END OF LOAD
Figure 11. Microcode Load Logic Example
0] 0 BYTE COUNT LOAD COMMAND
LOAD COMMAND
ol BYTE COUNT USING SLOW CLOCK
1 0 BYTE COUNT LOAD DATA
111 BYTE COUNT STOP, END OF LOOP
Figure 12, Microcode Load Logic Instruction Formats
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EPROM
ADDRESS EPROM Data
0000 | O l 0 | 4 LOAD 4 COMMAND BYTES
0001 COMMAND BYTE 0
0002 COMMAND BYTE 1
0003 COMMAND BYTE 2
0004 COMMAND BYTE 3
0005 | 1 | 0 I 8 LOAD 8 DATA BYTES
0006 DATA BYTE O
0007 DATA BYTE 1
1 1
000B DATA BYTE 7
oooC | o I 0 | 4 LOAD 4 COMMAND BYTES
000D COMMAND BYTE 0
[} L]
! ETC. !
xxxx | 1 | 1 I 0 STOP, END OF LOOP

Figure 13. Microcode Load EPROM Memory Map

ORDERING INFORMATION

DT XXXX A 999 A A
Device Type Power Speed Package _ Process/
Termnperature
Range
Blank Commercial (0°C to +70°C)
B Military {-55°C to + 125°C)
Compliant to MIL-STD-883, Class B

C Sidebraze DIP
P Plastic DIP
L48 48-Lead LCC
J 52-Lead PLCC
25 Commercial only
ig Speed in Nanoseconds
55 Military Only

| L Low Power

ls Standard Power

~ 71502 64K (4K x 16-Bit) Registered RAM
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