BIPOLAR MEMORY DIVISION MAY 1982

2048-BIT BIPOLAR RAM (256 % 8) 8X350(T.5.)

DESCRIPTION TYPICAL 1/0 STRUCTURE PIN CONFIGURATION
The 8X350 bipolar RAM is designed princi- e w
pally as a working storage element in an OISABLE F PACKAGE
8X300 based system. Internal circuitry is
provided for direct use in 8X300 applica- & 70 o7 [1] 22] vee
tions. When used with the 8X300, the RAM o6 [Z] a
acddress and data buses are tied together [
and connected to the IV bus of the system. os [2] [72] 40
The data inputs and outputs share a com- o [ [5] »s
mon /0 bus with 3-state outputs. oy o3 [5] 2] &
The 8X350 is available in commercial and g 02 [€] 7] =
military temperature ranges. For the com- o [T} 6] 22
mercial temperature range (0°C to + 75°C) oo [2] 5] a1
specify N8X350-F, and for the miitiary tem- = v e [5] [72] 20
perature range (—55°C to +125°C) we [ 5]
specify S8X350-F. s o
anp [11 [72] sc
FEATURES - oo TOP VIEW
* On-chip address latches = cerdip
e 3-state outputs
e Schottky clamped TTL =
¢ internal control logic for 8X300 system =
¢ Directly interfaces with the 8X300
bipolar microprocessor with no
external logic ABSOLUTE MAXIMUM RATINGS
* May be used on left or right bank PARAMETER RATING UNIT
APPLICATIONS Voo Supply voltage +7 Vdc
* 8X300 or 8X305 working storage VIN Input voltage +6.5 Vdc
Output voltage Vdc
VOH High +5.5
Vo Off-state +5.5
Temperature range °C
Ta Operating
Commercial Oto +75
Military =55 to +125
TsTG Storage —65 to +150
TRUTH TABLE Note X = Don't care BLOCK DIAGRAM
BUSSED
MODE ME | SC | WC | MCLK | DATA/ADDRESS
LINES Ao
Hold address :‘0 row MEMORY CELL MATRIX
Disable dataout | 1 | X | X X High Z data out Az BurFeR pecooe 32 64 = 2049
Input new address | 0 | 1 | © 1 Address AaO—a] HTH
Hold address High 2 o] ” ”
Disable data out { O 1 o] b} High Z data out ® Y
46 O—=1 |-—q COLUMN COLUMN SELECT I
Hold address A7 e
Writedata | 0 | 0 | 1 1 |Datain meLK O—————— :D"j arem 1l I
Hold address o i READ/WRITE CIRCUIT I
Disable dataout | 0 | O | 1 0 High Z data out _
e oy T I
Hold address oD on rrens
Readdata | 0 | 0 | 0 | X |Dataout weo ’:~E>°_q>___l_‘| e
Undefined state'2 | 0 | 1 1 1 — l J [ l [ I l l
Hold address? Do Dy Dy D3 D4 Os Co D7
Disable dataout | 0 | 1 1 0 High Z data out
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BIPOLAR MEMORY DIVISION MAY 1982
2048-BIT BIPOLAR RAM (256 x 8) 8X350 (1.5.)
DC ELECTRICAL CHARACTERISTICS2 N8x350: 0°C < Tp < +75°C, 4.76V = Vg¢ =< 5.25V
SBX350: —56°C < Tp < +125°C, 4.75V < Vgg < 5.26V
NBX350 $8X350
PARAMETER TEST CONDITIONS Min | Typ | Max | Min | Typ | Max UNIT
Input voltage v
ViL Low! Vee = Min .85 .80
VIH High'! VoG = Max 2.0 2.0
Vic Clamp':3 Voo = Min, [y = —12mA -1.2 -1.2
Output voltage Veoe = Min v
VoL Low!4 foL = 9.6mA 0.5 .5
VoH High'$§ IoH = —2mA 2.4 2.4
Input current uA
I Low V|N = 0.45V —-100 —150
M High VIN = 6.5V 25 50
Output current MA
lo(OFF)  High Z state ME = High, VoyT = 5.5 V 40 80 BA
ME = High, Voyt = 0.5 V -100 -100
los Short circuit3.6 SC = WG, ME = Low,
Vout = 0V, Stored High —20 -70 -15 —85 mA
Icc Ve supply current” Voo = Max 185 200 mA
Capacitance ME = High, Vgg = 5.0V pF
CIN input VIN = 2.0V 5 5
Cour Output VouT = 2.0V 8 8

AC ELECTRICAL CHARACTERISTICS 2,9 N8X350: 0°C < Tp < +75°C, 4.75V = Vg < 5.
$8X350: —55°C =< Tp < +125°C, 4.78V < Vgg < 5.25V

25V Ry =4700, Rg = 1k, G| = 30pF

N8X350 $8X350

PARAMETER TO FROM Min | Typ | Max | Min | Typ | Max UNIT

Enable time ns
Tey Output Data out SC-~ 35 40
Tg2 Output Data out ME-— 35 40

Disable time ns
D1 Output Data out SC+ 35 40
Tp2 Output Data out ME+ 35 40

Pulse width ns

Tw Master clock® 40 50

Setup and hold time ns
TsaA Setup time MCLK~- Address 30 40
THA Hold time Address MCLK— 5 10
Tsp Setup time MCLK~ Data in 35 45
THD Hold time Data in MCLK~- 5 10
Tss Setup time MCLK— ME- 40 50
TH3 Hold time ME+ MCLK~ 5 5
Tg1 Setup time MCLK- ME- 30 40
TH2 Hold time ME- MCLK— 5 5
Ts2 Setup time ME- SC-,WC—~ 0 5
TH1 Hold time SC—- MCLK— 5 5
TH4 Hold time wc- MCLK~ 5 5

Notes on following page.
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BIPOLAR MEMORY DIVISION

MAY 1982

2048-BIT BIPOLAR RAM (256 x 8)

8X350(1.S.)

TIMING DIAGRAMS

TRANSPARENT ADDRESS READ CYCLE
A
MELK / 1.5V —L w
L—— Ty —»]
wE 1012 * 1.5V o

ov
| Tgp —— THA
HI-Z +av
'ADDRESS DATA OUT
IV BUS 1 5v¥ Y 1.5 15y PATROUT 45v o
THY = n—'rn——-' '-—Tm
+3v
ov
we = 010,12
ov
LATCHED ADDRESS READ CYCLE
+3v
1.5V
MCLK ov
et TH2 |t
+3v
e 10,12 1.6v 1.5V

ov

je— Tez —w] —-| Tog |

Hi-Z
IV BUS DON'T CARE m A
- d ov

| o2 fe— .
WG 1992 oy !
ov

sC = 010,12

LATCHED ADDRESS WRITE CYCLE

+3v
MCLK 1.5v * 1.5v
ov

I
|<——Tsa——> Tha e av

ME 1 * 1.5V % 1.5V
ov
F——Tso-—»‘ THD}<—~

H-Z +3v
Z IV BUS DON'T CARE DATA IN VALID r
ov

we 11,12 " 15V

sc = 010,12
ov

NOTES

. All voltage values are with respect to network ground terminal.

2. The operating ambient temperature ranges are Juaranteed with transverse air flow
exceeding 400 linear feet per minute and a 2-minute warm-up.
Typical thermal resi values of the at i temperature are:
4 junction to ambient at 400fpm air flow - 50°C/watt
9 ja junction to ambient - still air - 90°C/watt
9y junction to case - 20°C/watt

. Test each pin one at a time.

. Measured with a logic fow stored Output sink curreat is supplied through a resistor to
Voo

5. Measured with a logic high stored.

6. Duration of the short circuit should not exceed 1 second.

7. lgc is measured with the write enabie and memcry enable inputs grounded, all other

inputs at 4.5V and the output open.
8. Minimum required to guarantee a Write into the slowest bit.
9. Applied to the 8X300 based system with the data and address pins tied to the IV Bus.

R

10. SC + ME = 1 to avoid bus conflict.
11. WC + ME = 1 to avoid bus contlict.
12. The SC and WC outputs from the 8X300 are never at 1 simultaneously.
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TIMING DEFINITIONS

Tg1 Required delay between beginning
of Master Enable low and falling
edge of Master Clock.

TsA Required delay between beginning
of valid address and falling edge
of Master Clock.

THA Required delay between falling
edge of Master Clock and end of
valid Address.

TH1 Required delay between falling
edge of Master Clock and when
Select Command becomes low.

TE1 Delay between beginning of Se-
lect Command low and beginning
of valid data output on the IV Bus.

Tp1 Delay between when select Com-
mand becomes high and end of
valid data output on the IV Bus.

TH2 Required delay between falling
edge of Master Clock and when
Master Enable becomes low.

Te2 Delay between when Master En-
able becomes low and beginning
of valid data output on the IV Bus.

Tp2 Delay between when Master En-
able becomes high and end of val-
id data output on the IV Bus.

Ts2 Required delay between when Se-
lect Command or Write Command
becomes low and when Master En-
able becomes low.

Tw Minimum width of the Master
Clock pulse.
Ts3 Required delay between when

Master Enable becomes low and
falling edge of Master Clock.
TH3 Required delay between falling
edge of Master Clock and when
Master Enable becomss high.
TsD Required delay between beginning
of valid data input on the IV Bus
and falling edge of Master Clock.
THD Required delay between falling
edge of Master Clock and end of
valid data input on the IV Bus.
TH4 Required delay between falling
edge of Master Clock and when
Write Command becomes low.

VOLTAGE WAVEFORM

INPUT PULSES

ALL INPUT PULSES

. —

+3.0V
10%
I * 90°
ov
5as

4 o sns —

Measurements: All circuit delays are measured at
the +1.5V level of inputs and output.
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BIPOLAR MEMORY DIVISION MAY 1982

2048-BIT BIPOLAR RAM (256 x 8) 8X350 (T.S.)

TYPICAL 8X350 APPLICATION

SIGNETICS
+5V RESET HALT 8732
Ad4-A12
N—— i p UDo-UD?
sanencs H vororr K>
828115 2n5320
512%8 =
PROM 1017 .
vee| va|  vea| L ME
Ad-A12 §C
cE3 |CEq :TE L i
STROBE pram—— VBO-IVE?
s0-a3 | xa00
Y a— MICROCONTROLLER MCLK.
SC. WC ).
v UDO-UD7
— 5 — 1/0 PORT
M 1015\ is
I &=
> 8 : | ===
X1 X2
‘. N GND -
% — —
SIGNETICS Ag-Ai2 - BOC e
825115 8.0 MHz ==
512X8 o115 5
PROM
") UDO-UD?
L Y1 orort
e, |CEy R
LA
—
ME
]—-—-———‘O 8ic
Q) BOC
8x350
—1 1 256X8 Ve N .
RAM 4 N UDo-UD?
N L4
=< l L 1/0 PORT
+50 = :
— —
WE WE

TEST LOAD CIRCUIT

LOADING CONDITION
Vee
%IK

PULSE
GENERATOR

Vee
51 T
s0v 1K
— Ay Vee
\>—_ 5.0V
I —~
= R,
PULSE MCLK o1 On
GENERATOR | O~ sc
R c
GEI:‘EJII‘{-:'EYOH o —Y- : ‘
o = WE {CAPACITANCE INCLUDING
i SCOPE AND JIG)
PULSE —
= GeNERATOR [0 =
_T_ WC  anp

All resistors values are typical and in ohms
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