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4096-BIT BIPOLAR ECL RANDOM ACCESS MEMORY

The Fujitsu MBM 10470A is fuily decoded 4096-bit ECL read/write random
access memory designed for high-speed scratch pad, controf and buffer storage
applications. This device is organized as 4096 words by one bit, and it features
on-chip voltage compensation for improved noise margin.

The MBM 10470A offers extremely small cell and chip size, realized through
the use of Fujitsu’s patented DOPQS (Doped Polysilicon), as well as IOP-11
{Isolation by Oxide and Polysilicon) processing. As a result, very fast access
time with high yields and outstanding device reliability are achieved in volume
production,

Operation for the MBM 10470A is specified over a temperature range of from
0° to 75°C (T A for DIP, Tc for Flat Package and LCC). It also features 18-pin
Ceramic DIP, Flat Package, or LCC. [t is fully compatible with industry-
standard 10K-series ECL families.

4096 words x 1 bit organization
On-chip voltage compensation for improved noise margin
Fully compatible with industry-standard 10K-series ECL families
Address access time: 10 nsec. max. (MBM 10470A-10)
15 nsec. max, (MBM 10470A-15)
20 nsec.max. (MBM 10470A-20)
® Chip select access time: 6 nsec.max. (MBM 10470A-10)
8 nsec. max. (MBM 10470A-15}
15 nsec max. (MBM 10470A-20)

® Open emitter output for ease of memory expansion
® Low power dissipation: 0.22mW/bit

o DOPQOS and IOP-II processing

® Pin compatible with the F10470

ABSOLUTE MAXIMUM RATINGS (See NOTE)

Parameter Symbot Value Unit
Vege Pin Potential to Ground Pin Vee +0.5t0 -7.0 v
tnput Voltage Vin +0.5 to Vg Vv
Output Current {DC, Output High) lout -30 mA
T, for DIP| -55to +125
Temperature Under Bias T for Flat °c
Package -55to +125
and LCC
Storage Temperature Tsra -65 to +150 °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM
RATINGS are exceeded. Functional aperation should be restricted
to the conditions as detailed in the operational sections of this data
sheet.

MBM 10470A-10
MBM 10470A-15
MBM 10470A-20

July 1984
Edition 2.0

CERAMIC PACKAGE
DIP-18C-CO1

CERAMIC PACKAGE
FPT-18C-C01

LCC-18C-FO1 : See Page 10

PIN ASSIGNMENT

Bout] 80vee:
Aol]2 170N
a3 16[1€S
A e 15 JWE
A s TOP VIEW14[] A,
Als 13[1A
A7 12[1As
Aq[]8 11[JAg
vVee(]a 1074~

Dourh 180 vee®
Ap]2 17 Dinv
A 03 181 T8
Ara 152 WE
A3ds TOP VIEW 140 A,
Aql6 13p A,
As(}7 1200 Ay
Asfls 110 Ag

Vee9 10[3 A,

"V ¢ grounded

LCC PAD CONFIGURATION : See Page 10

Small geometry bipolar integrated circuits are
occasionally susceptible to damage from static
voltages or electric fields. it is therefore advised
that normal precautions be taken to avaid
application of any voltage higher than max-
imum rated voltages to this device

1-37




A

MBM 10470A-10
FUJITSU  MmBM 10470A-15
MR MBM 10470A-20

Fig. 1 - MBM 10470A BLOCK DIAGRAM

BENNA
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AoA Az Az Az A

TRUTH TABLE

5 x—DDUT
64 x 64 ’—
WORD =1 CELL
DRIVER ARRAY
SENSE AMPS =
AND tj =
DRIVERS |y
T WE
X-ADDRESS
DECODER Y-ADDRESS
DECODER GD'N

INPUT
p — QUTPUT MODE
[ WE Dyn
H X X L DISABLED H = High Voltage Level
L L H L WRITE "“H"* L = Low Voltage Level
L L L L WRITE "L X = Don’t care
L H X DouT READ

FUNCTIONAL DESCRIPTION

The Fujitsu MBM 10470A is fully decoded 4096-bit read/
write random access memory organized as 4096 words by
one bit. Memory cell selection is achieved by means of a
12-bit address designated Ag through A,,. The active low
Chip Select (CS) input is provided for memory expansion.
The read and write operations are cantrolled by the state of
the active low Write Enable (WE) input. With WE and CS
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held low, the data at D,y is written into the addressed
location. To read, WE is held high, while S is held low. Data
at the addressed location is then transferred to Doyt and
read aut non-inverted. Open emitter outputs are provided to
allow for maximum flexibility in output wired-OR connec-

tion.



GUARANTEED OPERATING CONDITIONS

(Referenced ta Vgc)

MBM 10470A-10
70A-15
70A-20

MBM 1

04
MBM 104

A
FUJITSU

AR

. s Ambient Temperature for DIP, Case
Parameter Symbol Min Typ Max Unit Temperature for Flat Package and LCC
Supply Voltage Vee -546 | -52 | -494 v 0°Cto 75°C

DC CHARACTERISTICS

{(Vee = 0V, Veg = -5.2V, Output Load = 5052 and 30pF to 2.0V, T,=0°C to 75°C for DIP, Airflow=2.5m/s,

Tc=0°C to 75°C for Flat Package and LCC unless otherwise noted.}

Parameter Symbol Min Typ Max Unit Ta/Tc
. -1000 -840 0°C
Output High Voltage Von ~960 -810 mv 25°C
(Vin = ViH mex O ViL min! —-900 720 75°C
-1870 -1665 0°c
Output Low Voltage Vo -1850 -1650 | mv 25°C
L
(Vin = Vi max 07 Vit min} -1830 -1625 75°C
: -1020 0°c
Outpu_t High Voltage Vone —_980 mv 25°C
(Vin = Vin min OF Vit max) -920 75°C
-1645 o°c
Outpu_t Low Voltage Vorc ~1630 my 25°C
(Vin = Vie min 07 ViL max) ~1605 75°C
i -1145 -840 o°c
Input High Volitage v ~1105 -810 mv 25°C
(Guaranteed Input Vottage High for All Inputs) tH ~1045 ~720 75°¢C
Input Low Voltage -1870 -1490 o°c
nput Low Vo ©
-1850 -1475 Vv 25C
{Guaranteed tnput Voltage Low for All Inputs) Vi ~12§0 ~1450 m 75°C
Input High Current (Vin = Vin max) IiH -220 YA 0°Cto 75°C
Input Low Current {V |y =V L min) I -50 HA 0°Cto 75°C
TS (nput Low Current (V5 = Vi min} e 0.5 170 MA 0°Cto 75°C
Power Supply Current o o
- A 0Cto75C
{All Inputs and Output Open) lee 200 m °
Parameter Symbol Min Typ Max Unit
Input Pin Capacitance Cin 4 pF
Output Pin Capacitance Cout 6 pF
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AC CHARACTERISTICS

(Voo = OV, Vg = -5.2V £ 5%, Output Load = 508 to ~2.0V and 30pF to GND, T, =0°C to 75°C for DIP,

Airflow = 2.5m/s, Te= 0°C to 75°C for Flat Package and LCC, unless otherwise noted.}

Fig.2 — AC TEST CONDITIONS

| Vee
Dour
VeE Ry CL
-E ?
0.01uF
I o 20
= Vee =

0.9V = —

-1.7v

NOTE: Ali timing measurements referenced to 50% input levels.

t

1, =t = 2.5ns typ

Output Load: R_=50Q
C_ = 30pF

80%

20%

{including jig and stray capacitance)

READ CYCLE
MBM 10470A-10 MBM 10470A-15 MBM 10470A-20
Parameter Symbot Unit
Min Typ Max Min Typ Max Min Typ Max
Address Access Time taa 10 15 20 ns
Chip Select Access Time tac 6 8 15 ns
Chip Select Recovery Time tre 6 8 15 ns
READ CYCLE TIMING DIAGRAMS
cs ADDRESSES 50%
I taa
Dout Dout 50%
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MBM 10470A-10 MR

MBM 10470A-15 FUJITSU
MBM 10470A-20 I
WRITE CYCLE
MBM 10470A-10 MBM 10470A-15 MBM 10470A-20
Parameter Symbol Unit
Min Typ Max Min Typ Max Min Typ Max

Write Pulse Width tww 12 15 18 ns
Write Disable Time tws 6 8 18 ns
Write Recovery Time twh 10 10 15 ns
Address Set Up Time tsa 1 1 3 ns
Chip Select Set Up Time tsc 1 1 2 ns
Data Set Up Time tsp 1 1 2 ns
Address Hold Time tha 2 2 2 ns
Chip Select Hold Time the 2 2 2 ns
Data Hold Time thp 2 2 2 ns

WRITE CYCLE TIMING DIAGRAM

ADDRESSES )(

Din
tsp be— — typ

WE \ /

tsa tww tHe

DouT tse ;%\?\_ 50%

e =

RISE TIME and FALL TIME

MBM 10470A-10 MBM 10470A-15 MBM 10470A-20
Parameter Symbol Unit

Min Typ Max Min Typ Max Min Typ Max

Output Rise Time t, 1.5 1.5 1.5 ns

Output Fali Time 4 1.5 1.5 1.8 ns
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MBM 10470A-10
MBM 10470A-15
MBM 10470A-20

TYPICAL CHARACTERISTICS CURVES

Fig. 3 - OUTPUT HIGH VOLTAGE
vs AMBIENT TEMPERATURE
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Ta, AMBIENT TEMPERATURE |°C) for DIP

Fig. 5 — OUTPUT HIGH VOLTAGE
vs SUPPLY VOLTAGE
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-4.0

-4.5
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-65 -6.0

Veg, SUPPLY VOLTAGE (V)

VoL, QUTPUT LOW VOLTAGE (V)

VoL, OUTPUT LOW VOLTAGE (V)

Fig. 4 — OUTPUT LOW VOLTAGE

vs AMBIENT TEMPERATURE
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Fig. 6 — OUTPUT LOW VOLTAGE

vs SUPPLY VOLTAGE
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Fig. 7 — SUPPLY CURRENT
vs AMBIENT TEMPERATURE
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taa. ADDRESS ACCESS TIME (ns}

tww. WRITE PULSE WIDTH (ns)

12

Fig. 8 — ADDRESS ACCESS TIME
vs SUPPLY VOLTAGE
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Vgg. SUPPLY VOLTAGE (V)

Fig. 10 — WRITE PULSE WIDTH
vs SUPPLY VOLTAGE
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Vee. SUPPLY VOLTAGE (V)

taa, ADDRESS ACCESS TIME (ns}

tww, WRITE PULSE WIDTH (ns)

MBM 10470A-10  THIEHMIN

MBM

FUJITSU

0470A-1
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Fig. 9 — ADDRESS ACCESS TIME
vs AMBIENT TEMPERATURE
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Fig. 11 — WRITE PULSE WIDTH
vs AMBIENT TEMPERATURE
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MK (e M 10470A-10
FUJITSU  mpm 10478A-'IS
TRV - MBM 10470A-20

PACKAGE DIMENSIONS

18-LEAD CERAMIC (CERDIP} DUAL IN-LINE PACKAGE
{CASE No. : DIP-18C-C01) i
= 00~ 15°
M = 1 ) [/ ) o~ 4 laam | ’ 1y
R. 64
o?qsé?:s ) .286(7.24)
302(7.67) 305(7.75) 300(7.62)TYP
.325(8.26}
I_JI_IL_II_VL__JL_.JT___JI_II_T1 Jv.____, L
882(22.40) I
912(23.16) k 1008(0.20)
014{0.36)
—={  }=-—.D56(1.42)MAX
B .200(5.08)MAX
| .12013.05)
k 160(3.81)
.090(2.29) L | .032(0.81)
_—1*1—0(2—79)"—4 - Tyr ‘ l .020(0.51)
; .050{1.27)
T .800120.32)REF
042(1.07) .013{0.33) Dimensions in
062(1.57} .023(0.58) inches (millimeters)
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MBM 10470A-10 MR

MBM 10470A-15 FUJITSU
MBM 10470A-20 AWM
PACKAGE DIMENSIONS
18-LEAD CERAMIC (CERDIP} FLAT PACKAGE
(CASE No. : FPT-18C-C01)
.435(11.05)
.450(11.43) o 030(0.76)
—— 025(0.64IMAX .045(1.15})
.25016.35)
.300{7.62)
.364{9.25)
1400(10.16) 900{22 86)MIN
\
PIN #1 IDENT /‘[ [
.25016.35)
.30011.62)
T o16(0.4 004(0.10)
05001 27 TYP—m] |= o] | 1610400 50509
3%“06m : — l=—090(2.29)MAX
‘ -405(10.23) o atars)
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IWERWIEMANED  MBM 1%78A-20

PACKAGE DIMENSIONS

LCC-18C-FoO1

PAD ASSIGNMENT

Oout Oin

TOP VIEW

*PIN NO.1 INDEX

[
(o
240(8.64)

360(9.15} o

—

[

N\— J, L
275(6.99)
.295(7.49)

*Shape of Pin 1 index: Subject to change without notice

.100(2.54)MAX

R.012(0.30)TYP
4 PLCS)

18-PAD CERAMIC {FRIT SEAL) LEADLESS CHIP CARRIER
(CASE NO.: LCC-18C-FO1)

-100(2.54)
TYP

R.008(0.20)TYP

D]
m:]
D]

0501270 D
TYP

-
025(0.64) §

TYP

N

aaft

PIN NO. t INDEX

.260(6.60)
TYP
200(5.08)
TYP

AINIRENINI

2.045(1414)TYP
Vo

050(1.2

7)

DQHM

180(3.81)TYP

.045(1.14}
Typ

.195(4.95)TYP

Dimensions in inches
{millimeters)
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