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Patent Pending

Features/Benefits
o Asynchronous output enable

* Provides system diagnostic testing for system
contirollability and observability

Shadow register eliminates shifting hazards

Casadable for wide control words used in
microprogramming

o 24-pin SKINNYDIP® saves space
o 24-mA output drive capability
¢ Replaces embedded diagnostic code

Applications

o Microprogram control store with built-in
system diagnostic testing

® Serial character generalor

® Serial code converter

s Parallel in/serial out memory
» Cost-effective board testing

Selection Guide

Edge-triggered “D” registers simplifies system timing

Description

The 53/63D1641 is a 4Kx4 PROM with registered three-state
outputs and a shadow register for diagnostic capabilities.

Shadow register diagnostics allow observation and control of
the system without introducing intermediate illegal states. The
output register, which can receive paraliel data from either the
PROM array or the shadow register, is loaded on the rising
edge of CLK. The shadow register, which can receive paralie!
data from the output register or serial data from SDI, is loaded
on the rising edge of DCLK. When the output drivers are dis-
abled, the shadow register receives its parallel data from the
output bus. During diagnostics, data loaded into the output
register from the PROM array can be parallel-loaded into the
shadow register and serially shifted out through SDO, allowing
observation of the system. Similarly, diagnostic data can be
serially shifted into the shadow register through SDI, and paral-
lel-loaded into the output register, allowing control and test
scanning to be imposed on the system. Since the output regis-
ter and the shadow register are loaded by different input sig-
nals, they can be operated independent of one another. In addi-
tion, diagnostic PROMs can be cascaded to construct wide
control words used in microprogramming.

MEMORY PACKAGE PART NUMBER
SIZE ORGANIZATION PINS | TYPE 0°C to +75°C -55°C to +125°C
s | NSJS.
16 K 4096x4 (28) w, 63D1641 53D1641
(NL).(L)

SKINNYDIP® is a registered trademark of Monolithic Memories.
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Block Diagram
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Function Table
INPUTS OUTPUTS
OPERATION
MODE | SDI CLK | DCLK Q3-Q0 $3-S0 SDO
L X t * Qn < PROM HOLD S3 Load output register from PROM array
* Sn+— Sn-1 . .
L X t HOLD S0 SDI S3 Shift shadow register data
— Sn+ Sn-1 Load output register from PROM array
L X ! ! Qn = PROM S0+~ SDI S3 while shifting shadow register data
H X t * Qn+ Sn HOLD SDI Load output register from shadow register
H L * t HOLD Sn+— Qn SDI Load shadow register from output bus
H H * t HOLD HOLD SDI No operationt
* Clock must be steady or falling.
T Reserved operation for SN54/745818 8-Bit Diagnostic Register.
Definition of Signals
MODE The MODE pin controls the output register mul- CLK The CLOCK pin loads the output register on the
tiplexer and the shadow register. When MODE rising edge of CLK.
is LOW, the output register receives data from
the PROM array and the shadow register is con- DCLK The diagnostic clock pin loads or shifts the
figured as a shift register with SDI as its input. shadow register on the rising edge of DCLK.
When MODE is HIGH, the output register receives
data from the shadow register. The shadow reg- Q3-Qo Qn represents the data outputs of the output
ister is contralled by SDI as well as MODE. With register. During a shadow register load with
MODE ﬁIGH and SDI LOW, the shadow regis- outputs enabled these pins are the internal data
ter receives parallel data from the output bus. inputs to the shadow register. With the outputs
With MODE and SDI both HIGH, the shadow reg- three-stated these pins are external data inputs
ister holds its present data. to the shadow register.
SDI The Serial Data In pin is the input to the least
significant bit of the shadow register when S3-S0 Sn represents the internal shadow register
operating in the shift mode. SDl is also a control outputs.
input to the shadow register when it is not in the
shift mode. A11-A0 An represents the address inputs to the PROM
SDO The Serial Data Out pin is the output from the array.
most significant bit of the shadow register when _
operating in the shift mode. When the shadow E The Output E_nable pin operates independent of
register is not in the shift mode, SDO displays the CLK. When E is LOW the outputs are enabled.
logic level present at SD1, decreasing serial shift when E is HIGH, the outputs are in the high
time for cascaded diagnostic PROMs. impedance state.
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Logic Diagram

4096x4 Diagnostic PROM
with Asynchronous Enable
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Absolute Maximum Ratings

Operating Programming
SUPPIY VORAGE VGG v e vt et et e 05VIOTY .. 12v
INPUEVORAGE ... oottt et st a e “15VIO7YV oo 7V
INPUt CUITENT ... ot aaen i aaanees -30mA to +5mA
Off-state OULPUL VOIAGE . .. vttt ittt s e -05V1o55V ..o 12v
Storage tempPeratlre . .........uvu it it iieia e iae et -65° to +150°C
Operating Conditions
8 PARAMETE MILITARY COMMERCIAL UNIT
SYMBOL A R MIN TYPT MAX | MIN TYPT MAX
Vee Supply voltage 45 5 55 | 475 5 525 v
Ta Operating free air temperature -55 25 125 |0 25 75 | °C
tw Width of CLK (HIGH or LOW) 25 10 20 10 ns
tsu Set up time from address to CLK 45 25 40 25 ns
th Hold time for CLK o -1 0 -15 ns
twd Width of DCLK (HIGH or LOW) 45 15 40 15 ns
tsud Set up time from control inputs (SDI, MODE) to CLK, DCLK 50 20 45 20 ns
thd Hold time for DCLK 0 -5 0 -5 ns
Electrical Characteristics Over Operating Conditions
SYMBOL PARAMETER TEST CONDITIONS MIN TYP} MAX| UNIT
VIL Low-level input voltage 08} Vv
ViH High-level input voltage 20 v
Vic Input clamp voltage Voo = MIN I} =-18mA -1.2| V
I Low-level input current Voo = MAX V| =04V -0.25{ mA
i High-level input current Voo = MAX V) =Voe MAX 40| pA
VoL Low-level output voltage Vo = MIN Com Ig| =24 mA 05| v
Mil |0|_ =16 mA
VoH High-level output voltage Ve = MIN Com loy = ~32mA 24 v
Mil oy = -2 mA
| Vo=04V -100
OzL Off-state output current Voo = MAX 0 uA
IOZH Vo= 24V 40
los Qutput short-circuit current* Voo =5V Vp=0V -20 -90( mA
lce Supply current Ve = MAX All inputs TTL. Ail outputs open. 140 190 ; mA

* Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
T Typicals at 5.0V Ve and 25°C Ty,
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Switching Characteristics Over Operating Conditions and Using Standard Test Load

SYMBOL PARAMETER MILITARY COMMERCIAL NIT
MIN TYPT MAX | MIN TYPT maAX u
toLk CLK to output 1" 25 1 20 | ns
teR Disable time 16 30 16 251 ns
tea Enable time 16 30 16 25 | ns
fMAXD Maximum diagnostic clock frequency 7 18 10 18 MHz
ips DCLK to SDO delay (MODE = LOW) 17 35 17 30 | ns
tgg SDI to SDO delay (MODE = HIGH) 16 30 16 25 | ns
tMs MODE to SDO delay 14 30 14 25| ns
T Typicals at 5.0 V Vo and 25°C T,
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