BIPOLAR MEMORY PRODUCTS

64-BIT BIPOLAR WRITE-WHILE-READ RAM (32 x 2) 82521 (O.C.)
§252)

DESCRIPTION APPLICATIONS PIN CONFIGURATION

The 82521 is ideally suited for high speed ® Scratch pad memory

buffers and as the memory element in high e Buffer memory F,N PACKAGE

speed accumulators. e Accumulator register

Words are selected through a 5-input de- ¢ Control store well [16] vee

coder when the chip enable input, CE is at ﬁo[z [15] WS,

logic high. WSo and WS+ are the write select pig (5] o

inputs for_the bit 0 and bit 1 of the word e

selected. WE is_the write control input. As [13] Ao

When WSn and WE are both at logic low B ce [5] (12] a4

data on the Dlpand DI1 data lines are written STROBE [& | [11] &,

into the addressed word. The read function

rd._thered D

is enabled when either WSy or WE is at logic %o (7] 1ol Ag

high. GND[E] 5] DO4

An internal latch provides the Write-While- F - cord TOP VIEW

Read capability. When the latch control line N e

(strobe) is logic high and data is being read

from the 82S21. the latch is effectively

bypassed. The data at the output will be that TRUTH TABLE

of the addressed word. When strobe goes RN NN J—

from a logic high tc logic low, the outputs CE E |WSpo| WS 1| STROBE MOOE OUTPUTS

are latched and will remain latched regard- X | X X X 0 Output hold DOn = (Am! atlast CE=high

less of the state of any other address or 0| X | X X 0 Disabled DOnN = high

contro! line. When strobe goes from low 10 1 1 X X 1ori Read (transparent/latched) DON = (An)

high. the outputs unlatch and wilt assume 1 Q 1 1 1or: Read (transparent/latched) N AM

the contents of the present address word. 1 0 0 ) 0 Write data DOn = (Am) at last strobe = |

FEATURES 1 o} 0 [0} 1 Write data DOn =Din

o Address access time: 50ns max 1 Q 0 1 X Write data into bit O only 1f strobe = low:

o Write cycle time: DON = (Am) atlast strobe = |
Transparent mode: 45ns max 1 a 1 0 X Write data into bit 1 only If strobe = high:
Latched mode: 60ns max DON =DInor (Am) as per WSN

¢ Power dissipalion: 7.5mW/bit typ () = Contents of

¢ 32mA output sink capability | = High to low transition

« On-chip output latches

¢ Bit masking control lines

* Write-While-Read function ABSOLUTE MAXIMUM RATINGS

« Non-inverting open collector outputs ]

¢ TTL compatible PARAMETER? RATING UNIT

Vce Supply voltage +7 Vdc
VIN Input voltage +5.5 Vdc
VoH Output voltage +5.5 Vdc
Y] Input current + - %30 mA
lout Output current “+100 mA
Temperature range °C
Ta Operating Oto +75
Tsta Storage -65 to +150
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BIPOLAR MEMORY PRODUCTS

64-BIT BIPOLAR WRITE-WHILE-READ RAM (32 x 2)

82521 (0.C.)

LOGIC DIAGRAM

Dig

Wsg

WE DIy WS,

(13 Ag
E — }—o
124, ——1___y WORDO
e =YD T u|
(11 Ay _I—J
| i;; — —
WORD 1
(10) A3 T T
i; | ! | | | |
(4)A4K | | | | | | |
| - - - -
WORD 31
ERIL= | ]
(5)CE l'> -
)| 1
- - +
(6) STROBE
Ve = Pin 16
GND=Pin 8
() =Pin number @ DOg ® 004

DC ELECTRICAL CHARACTERISTICS 0°C<Ta< + 75°C, 4.75V < Vcc < 5.25V

LIMITS
PARAMETER! TEST CONDITIONS UNIT
Min Typ Max
Input voltage v
ViL Low! Vcc = 4.75V 0.80
ViH Hight Vcc =5.25V 2
Vic Clamp 1.2 Voo =475V, iy = — 12mA -1.2
Qutput voltage v
Vou Low!3 Vee = 4.75V, loL = 32mA 0.45
Input current
i Low Vin = 0.45V -1.6 mA
liH High VIN = 5.5V 25 uA
Output current Vee = 5.25V uA
loLk Leakage“ Vout = 5.25V 40
icc Ve supply current® Vee = 5.25V 130 mA
Capacitance Vee = 5.0V pF
CiNn Input VIN = 2.0V 5
Cour Output Vout = 2.0V 8
2-6 Signetics
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BIPOLAR MEMORY PRODUCTS

s

64-BIT BIPOLAR WRITE-WHILE-READ RAM (32 x 2)

182521 (O.C.)

AC ELECTRICAL CHARACTERISTICS

0°C < Ta < +75°C, 4.75V < Vge < 5.25V, Ry = 15042, R2 = 600¢), C = 30pF

LIMITS
PARAMETER TO FROM TEST CONDITIONS UNIT
Min Typ Max

Access time ns

Taa Address Output Address 50
Latch

Tce Chip enable output Chip enable | L-atched or transparent read 50

Disable time ns
Tcop  Chip enable Output Chip enable Latched or transparent read 50

Setup and hold time ns
Twsa Setup time . ) 15
Twha Hold time Write Address Latched or transparent write 5
Twsp  Setup .tlme Write Data in Latched or transparent write 25
Twrp Hold time s
Twsc  Setup time Write CE Latched or transparent writ 15
TwHc Hold time pare rite s
Tces Setup .txme Strobe Chip enable Latched read 50
Tcen Hold time 5
TapbH Hold time Output Address Latched read 5

Pulse width ns
Tsw Strobe Latched read 30
Twep Write inputs Latched or transparent write 25

Latch time ns
TsLr Read strobe Strobe Address Latched read 50
TsLw Write strobe Strobe Write Latched write 40
TLaw WWR strobe Write Strobe Write while read 10

Delatch time ns
ToL Strobe Output Strobe Latched read 25
Two Valid time Qutput Write Latched or transparent write 40 ns

NOTES through a resistor to Vcc

1. All voltage values are with respect to network ground terminal
2. Test each input one at a time
3 Measured with a logic low stored. Output sink current is supplied

MEMORY TIMING
DEFINITIONS

Tce

Tco

Taa

Twsc

TwHC

Twsa

TwHA

Twsp

This Materi al

Delay between beginning of Chip
Enable high (with Address valid)
and when Data Output becomes
valid.

Delay between when Chip Enable
becomes low and Data Output is
in high state.

Delay between beginning of valid
Address (with Chip Enable high)
and when Data Output becomes
valid.

Required delay between begin-
ning of valid Chip Enable and
beginning of Write Enable pulse.
Required delay between end of
Write Enable pulse and end of
Chip Enable.

Required delay between begin-
ning of valid Address and begin-
ning of Write Enable pulse.
Required delay between end of
Write Enable pulse and end of
valid Address.

Required delay between begin-

TwHD

Twe

Two

Tces

TceH

TsLr

Tsw

TADH

4. Measured with Vi apphed to CE, and Vix to strobe
5. Icc is measured with all inputs at 4.5V, and the outputs open

ning of valid Data Input and end of
Write Enable pulse.

Required delay between end of
Write Enable pulse and end of
valid Input Data.

Width of Write Enabie pulse.
Delay between beginning of Write
Enable pulse and when Data
Qutput reflects the contents of the
Data Input.

Minimum delay between leading
edge of Chip Enable and trailing
edge of Strobe, for latching valid
output data.

Required delay between trailing
edge of Strobe and end of Chip
Enable, for latching valid output
data.

Minimum delay between Address
valid time and trailing edge of
Strobe, for latching valid output
data.

Minimum width of Strobe pulse
required to update contents of
output data latches.

Required delay between trailing
edge of Strobe and end of valid

Signetics
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Address.

Delay between leading edge of
Strobe and when output data
latches are released.

Minimum delay required between
trailing edge of Strobe and lead-
ing edges of Write Enable or Write
Select for latching old output data
(being read! while new data is
being written (at the same ad-
dress).

Minimum delay between leading
edge of Write Enable or Write
Select and trailing edge of Strobe
for latching data being written in
output data latches.
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BIPOLAR MEMORY PRODUCTS

64-BIT BIPOLAR WRITE-WHILE-READ RAM (32 x 2)

82521 (0.C.)

TEST LOAD CIRCUIT

VOLTAGE WAVEFORM

Vee
% m
|
PULSE :
GENERATOR vee
510 e T

+50V 1K
Ag Aq As Vee
° i ] - Dig
\ l:: Dly
i. +5.0V
DOp b—
Ry
PULSE o puT
GENERATOR WE
1 e ng Lo,
ol —) " T
PULSE WSy JOES o
o (INCLUDES JIG AND
GENERATOR ~o STROBE SCOPE CAPACITANCE)
PULSE :o
GENERATOR N
CE
i GND

INPUT PULSES

Measurements: All circuit delays are measured at the
+1.5V level of inputs and outputs

TIMING DIAGRAMS

STROBE —/

TRANSPARENT READ

Xz

CE

DOy

/ 4[
)
j 1.5V 15v %
l— TcE Tco—~|

wyn

// 1.5V or 1.5vjl

Taa 1

Output Latches Not Used

+30V

ov
+3.0V

ov
+3.0V

ov

Vou

VoL
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BIPOLAR MEMORY PRODUCTS

64-BIT BIPOLAR WRITE-WHILE-READ RAM (32 x 2) 82521 (0.C))

TIMING DIAGRAMS (Cont'd)

LATCHED READ

+ 3.0V
)( 1.5V 1.5v)(
ADDRESS ov
+3.0V
1.5V 1.5V
cE I——
I Tces TceH ™t Tep—
+ 3.0V
z !<——r —
£y 15V Y ADH 1.5V
STROBE Tsw ov
TSLR wype —IToL |=—

{ Vou

/ 1.5v g j 1.5V

DOy VoL
Tan 1

Output Latches Used

TRANSPARENT WRITE

+3.0V
STROBE ov
+3.0V
>(a.5v 18V
ADDRESS ov
/ +30V
1.5V 15V
~Twsc Twe TwHe Tep
+30V
WSy, WE 5‘ 15V 1.5v 7l Twha |
ov
Twsa " Twsp 75 = TwHD
+3.0V
Din 1.5V o 1.5V
ov
|
Twp qr
VoH
Pon I, S, e
VoL

Output Latches Not Used
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BIPOLAR MEMORY PRODUCTS

64-BIT BIPOLAR WRITE-WHILE-READ RAM (32 x 2) 82521 (0.C))

TIMING DIAGRAMS (Cont'di

LATCHED WRITE
+3.0V
ADDRESS (l.sv 1.5v)€
ov
+3.0v
CE _{st * 15V
Twsc Twp TwHC ov
___.\ { £3.0V
WSy, WE § 15V st; ~—TwHD
= Twsa—" ov
T pe—
WSD . +a0v
Dy 15V
ov
T
SLW +3.0V -
STROBE A-15v k= TaDH "]
/ Tsw __ ov
TwD
Vo
DOy OUTPUT LATCHES USED
VoL
WRITE-WHILE-READ
+3.0V
)(15v 15;)(
ADDR ov
+3.0V
_)(1.sv 1.svyﬁ
CE =————— I I pr— )\
FTwsc+t Twp f+Twhc~l
| +3.0V
WSy, WE 1.5V 15V
~—Twsa —1 | ov
~— TLRW —I b—Twha —
: +3.0v
STROBE S(st |
t ov
|- Twsp —1 —Twhp
| | +3.0V
DIy ov
Vou
1.5V DATA FROM PRECEDING LATCHED READ CYCLE
DOy VoL
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BIPOLAR MEMORY PRODUCTS

64-BIT BIPOLAR WRITE-WHILE-READ RAM (32 x 2) 82521 (0.C)

TYPICAL APPLICATION

BASIC 8-BIT FULLY BUFFERED ACCUMULATOR

00-3 1 (a) @ Y@ @
LOAD D
CONTROL [: a-7 Eq7
Eg-3
So So
7.
sy 48157 s 748157

[ . P11

~B" REGISTER Iazsz1| |szsz1| ~A" REGISTER | 82s21| | s2s21
D7
—_—
1 _p|82521
|
I 82521
“B" REGISTER ) | —
INPUT DATA I
| =
82521
|
|
|
| 82521
29 ¥ y i Y
BoAp S1A4B2 A2 B3 Ay B, AsB5AgBgAg By Al
74181 Co CiN 74181
A @ b (8)
Ep.3 E4-7

By use of the control lines Sp and S1 data is loaded into the “A” register through inputs Bx or from the
outputs of the 74181's (Ex! 1o the 82S33's and stored in the 82521's organized as a 32X8 RAM register
Data is loaded directly in1o the “B" register. With thisarrangement. the function A+B = A 1A pius B into A
can be performed in 70ns. typically. starting from data stored in the 82521's
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