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MB7238RA -20/-25/-25w, MB7238RS-20/-25/-25W
SCHOTTKY 16K-BIT REGISTERED PROM

SCHOTTKY 16,384-BIT REGISTERED OUTPUT PROM

The Fujitsu MB7238 is a 16 Kbit bipolar programmable read-only memory circuit, with registered
output (output data is latched in a register). The output register can be initialized to a fieid
programmable value, either synchronously (MB7238RS) or asynchronously (MB7238RA).
Three-state outputs can also be enabled either synchronously or asynchronously, in either model.
DEAP (diffused eutectic aluminum process) memory celis are used to provide fast and reliable
programming.

® 2048 word x 8 bit PAOM data ® TTL compatible I/O
organization

Low current inputs
® Fast clock access time:

Three-state outputs

* 20ns (MB7238RA/RS-20) ¢ Outputs can be enabled either CERAMIC PACKAGE

* 25ns (MB7238RA/RS-25) synchronously or asynchronously. DIP-24C-C04

® Outputs are kept disabled on
* Output register can be preset to a power-up.
field-programmable value.
s DEAP memory cells are reliable and
Register can be initialized easily programmed.
synchronously (MB7238RS) or
asynchronously (MB7238RA).

Test cells allow extensive testing of
AC, DC and programming
Single +5 V operation characteristics before shipment.

ABSOLUTE MAXIMUM RATINGS (see NOTE)

CERAMIC PACKAGE

Parameter Symbol Value Unit FPT-24C-A02
Power Supply Voltage Vee 0510 +7.0 \
{nput Voltage VIN -1510 +5.5 v
Input Current N -20 mA
Qutput Current lout +100 mA
Power Supply Voltage
{during programming) Veep -0.51t0+7.5 A
Input Valtage (during programming) VIPRG +22.5 \
Input Current (during programming) tPRG +270 mA
Output Voltage (during pragramming) VOPRG ~0.510 +22.5 v
Qutput Current (during programming) loPAG +150 mA CERAMIC PACKAGE
LCC-28C-A01
Storage Temperature Tsta —65 to +150 °c
- - - r -
NOTE: Permanent device damage may occur if the above Absolute Maximum Ratin sare JZ}?BQ‘Z“%Z:"?;"‘R;:"S:‘;Z '30%:9‘:: L’T’ ,’,‘5;‘,;“%:‘.‘;2‘
exceeded. Functional operation should be restricted to the conditions as detailed in the However, it is advised thal normal pracautions be taken (o
operational sections of this data sheet. Exposure to absolute maximum rating conditions avoid application of any vohage higher than maximum rated

for extended periods may atfect device reliability. yokages to 1his high impedance circuit

Copyright © 1989 by FUJITSU LIMITED
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MB7238RA-20/-25

MB7238RA-25W
MB7238RS-20/-25
MB7238RS-25W
PIN ASSIGNMENT
\ Ny
a7 |1 24 [ 1 Vee
as []2 23 | ] a8
as []3 22 7] a9
A [ 21 ] a0
a3 [Is Top 20 [ 7] INITA (INITS)
A2 []s View 19 [[] Ea/ Es (PVcE)
a [z 18] ck
A []e 17 ] a7
e []s 18] ] Q6
at |10 15| 1 a5
Q2 [n 14 7] a4
GnD [ ] 12 13 ] a3
Symboals in blankets: MB7238RS
PAD CONFIGURATION
MB7238RA MB7238RS
Vee(PVcec) Vce{Pvcc)
As As A7 NC/As A9 As As A7 NC/AB A9
RISIE R ICIET BBRNZIEIEE
--I - - —— -
A4 ls] 5] Ao A5 r25] At
A3l s} 124 ] INITA A3l s, 124 | INITs
a7 22| EA/Es(PVeE) a7 I23 | EA/Es(PVcE)
a1 [57 2] ok a [5] ] cu
I N 21l Ne FX I 21 Ne
(M) BN 120] a7 ne [ 120] Q7
Qo 1y HRE] Re5 Qo |1 L] ae
e [
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MB7238RA-20/-25
MB7238RA-25W
MB7238RS-20/-25
MB7238RS-25W

Fig. 1 ~ MB7238RA BLOCK DIAGRAM
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MB7238RA-20/-25

MB7238RA-25W

MB7238RS-20/-25

MB7238RS-25W

Fig. 2 — MB7238RS BLOCK DIAGRAM
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MB7238RA-20/-25
MB7238RA-25W
MB7238RS-20/-25
MB7238RS-25W

READ OPERATIONS

OVERVIEW (SEE FIGURES 1 AND 2)

During PROM reads, data is shifted through a register latch,
made of master-slave flip-flops, before appearing at the out-
puts. When a new address is applied to the address inputs (Ag
through A10), new data appsears In the master register. At the
next clock pulse this data Is transferred to the slave register.
The MB7238 only has one chip enable pin EA/Es. EA/Es pin is
normally Ea mode, but you can change Ea mode to Es mode
{see page 11).

The chip enable input must be iow in order for the data in the
slave register to appear at the outputs (Qp through Q7). Bring-
Ing the asynchronous chip enable [EA } low iImmediately enables
the outputs. And bringing the synchronous chip enable (Es) low
enables the outputs at the next clock pulse. Likewise, when the
outputs are enabled, bringing either of the inputs high will cause
them to be disabled, e.g., put into a high-impedance state.
When Ea is brought high, the outputs are Immediately disabled,
whereas when ES Is brought high, they are disabled after the
next clock pulse.

If the INIT input is brought low the reglster latch is loaded with a
field-programmable Inltial value, rather than with PROM data.
In the MB7238RS the master register is loaded Immaediately,
and the contents are transferred to the slave register at the
next clock pulse. In the MB7238RA both the master and slave
registers are loaded immediately.

TIMING CONSIDERATIONS

Data Read (see Figure 3)

After an address change, address setup time ts (A) must
elapse before the master register contains valid new PROM
data. The clock must then rise, within address hold time tH
{A}, to shift the data to the siave reglster. The data will appear
at the outputs withln clock access time ta (CLK) after the ris-
ing edge of the clock, if the outputs had been previously
enabled.

If the outputs were disabled when the data was shifted, and are
subsequently enabled by bringing Ea low, asynchronous chip
enable time tEN [EA) must elapse before the data appears at
the outputs.

ItEs is brought low to enable the outputs, clock enable time ten
{CLK) must elapse after the rising edge of the next clock. Dur-
ing this time the data from the master register is shifted to the
slave register and appears at the outputs.

In the MB7238RA, when the registers have been initialized by
Wn, and INIT is then brought high to select PROM data, asyn-
chronous Initlalize recovery time tr ||NT|'A) must elapse after
the clock signal Is applied.

Initial Data Read (see Figures 4 and 5)

In the MB7238RA, after the INIT input is brought low, asyn-
chronous Initialize access time ta (WA] must elapse before
the initial data appears at the outputs.

In the MB7238RS, after the INIT input Is brought low, synchro-

nous Initialize setup time ts (INITs) must elapse before valid
initial data appears In the master register. It is then shifted and
output in the same manner as PROM data.

8-83




MB7238RA-20/-25

MB7238RA-25W

MB7238RS-20/-25

MB7238RS-25W

Fig. 3 — PROM DATA READ TIMING '
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ts(A) | tH{A) ' I ts(A}| tH(A) ' ViH
& ] A0 I &
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Note:
*1.INIT Is high.
Fig. 4 — ASYNCHRONOUS INITIAL DATA READ TIMING (MB7238RA) '
X ( ) SOOCCOOORE
ViL
tWL(INITA) ts(A) HA) vir
INITA : : : ; ‘\ ;/ _ 1.5V
AN tR(INITA) ViL
VIH
N /
e OOWWNNMNNNR 1L s
ta(INITA) tWL(CLK) tA{CLK) Von
Qo thru Q7 X><><X><X><><x INITIAL DATA PROM DATA :/ 5V
oL
Notes:
*1.EA/Es input is low.
*2. Don't care.
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MB7238RA-20/-25
MB7238RA-25W
MB7238RS-20/-25
MB7238RS-25W

Fig. 5 — SYNCHRONOUS INITIAL DATA READ TIMING (MB723BRS)'1
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VoH
Qo thru Q7 X INITIAL DATA PROM DATA 1.5V
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Notes:_
*1. EA/Es Input are low.
*2. Don't care.
Table 1—Guaranteed Operating Conditions
MB7238RA-20/-25 MB7238RA-25W
Parameter Symbol MB7238RS-20/-25 MB7238RS-25W Unit
Min Typ Max Min Typ Max
Power Supply Voitage Vee 4.75 5.0 5.25 4.5 5.0 5.5 v
Input Low Voltage viL 0 — 0.8 0 — 0.8 A
Input High Voltage VH 2.0 — 5.5 2.0 — 5.5 v
Ambient Temperature TA 0 — 75 -55 — +125 °C
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MB7238RA-20/-25
MB7238RA-25W
MB7238RS-20/-25
MB7238RS-25W

AC CHARACTERISTICS

MB7238RA-20 | MB7238RA-25 | MB7238RA-25W
Parameter Symbol | Typical | MB7238RS-20 | MB7238R$-25 | MB7238RS-25W | Unit Remarks
Min Max Min Max Min Max
Address Setup Time ts (A) 28 40 — 45 — 45 - ns -
Address Hold Time tH (A) -8 0 — 0 — 0 — ns -
Clock Access Time ta (CLK) 15 —_ 20 — 25 — 25 ns —
twH (CLK)
Clock Pulse Width 10 20 — 20 — 20 — ns
twe {CLK)

Synchronous Enabie ts (és) 5 10 _ 15 — 185 —_ ns —
Setup Time
Synchronous Enable tH (Es) (] 5 — 5 — 5 — ns —
Hold Time
Asynchronous Initialize ta (INITA) 20 - ag — a5 — 35 ns MB7238RA
Access Time
Asynchronous Initialize tr (IN[TA) 1 20 — 25 — 25 — ns MB7238RA
Recovery Time
Asynchronous Initialize twL(m‘A] 13 20 — 20 — 20 — ns MB7238RA
Pulse Width *
Synchronous initialize ts (INITs) 15 25 — 30 — 30 — ns MB7238RS
Setup Time
Synchronous Initialize ty (INITs) | -10 0 _ 0 — 0 - ns MB7238RS
Hold Time
Ciock Enable Time ten (CLK) 18 — 25 — 30 - 30 ns —
Asynchronous Enable ten (Ea) 15 _ 25 — 30 — 30 ns —
Time
Clock Disable Time " 2 tois (CLK) 18 — 25 — 30 — 30 ns —
Asynchronous Disable tois ( Ea) 11 _ 25 — 30 — 30 ns -
Time * 2

Notes:

*1. At TA =25°C and Vcc = 5.0 V,
*2, Measured at a point on the output waveform 0.5 V from the active output level,
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MB7238RA-20/-25
MB7238RA-25W
MB7238RS-20/-25
MB7238RS-25W

DC CHARACTERIST'CS (Under Guaranteed Operating Conditions)

Parameter Symbol Condition Min Typ Max Unit

Input Current H VIH = 5.5V — — 40 KA
[ ViL =0.45V — — -250 WA

Input Clamp Voltage Vic Ih=-18 mA — — -1.2 \%

loL = 10 mA * 3 — — 0.45 v

Output Low Voltage Vou oL 16 mA — — 05

Output Leakage Current low Vo=045V = — -40 BA
{Chip Disabled) oM Vo=24V _ — 40 BA

Output High Volitage * ! VOoH IoH = -2.4 mA 2.4 — — \
Output Short-Circult Current.1 os Vo=0V -18 — -80 mA
Power Supply Current lcc Vi=Openor 0V — 140 "2 185 mA

Notes:

*1. Denotes guaranteed characteristics of the output high-level state when the chip Is enabled and the programmed bit s

addressed. These characteristics cannot be tested prior to programming, but are guaranteed by factory testing.
*2. TA=25°Cand Vec = 5.0 V.
*3. This Is not applied for W-version.

TERMINAL CAPACITANCE

(TA = 25°C, VcCc = +5.0 V, VIN = +2.0 V, f = 1 MHz)

Parameter Symbol Typ. Max. Unit
input Terminal Capacitance CiN — 10 pF
Output Terminal Capacitance CouT — 15 pF

Fig. 6 — AC TEST CONDITIONS
Load Condition
INPUT CONDITIONS Voo
Amplitude .......................... 0OVto3V R1
Rise and Fall Time ................. SnsfromiVto2V
Frequency ......................... 1 MHz
CL Rz
R1 ... 300 02
Rz ..... 600 ()
CL..... 50 pF
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MB7238RA-20/-25
MB7238RA-25W
MB7238RS-20/-25
MB7238RS-25W

FABRICATION TECHNOLOGY

INPUT/OUTPUT CIRCUITS

The inputs use Schottky TTL circuitry to achieve a fast re-
sponse time. A PNP transistor Is used in the first stage to mini-
mize switching current. Protection diodes are aiso included.

The three-state outputs (high, low, and high-impedance
states) combine the advantages of totem-pole outputs (high
nolse immunity, fast rise time, ample line-driving capacity} and
direct connection to a bus-oriented system. Schottky TTL cir-
cuitry is used for fast operatlon. A PNP transistor in the output
circuit minimizes the load on the chip enable circultry.

MEMORY CELLS

The memory cells In the MB7238 are of the junction-shorting
type, using DEAP technology. They are initially all in the 0 (low
voltage) state. In this state, the cell's programmable element,
a PN diode, blocks current flow. During programming, the

PROGRAMMING

OVERVIEW (See Figure 7)

As shipped, all the bits in the MB7238 are in the 0 {low) state.
In programming, individual cells are addressed and a program-
ming current applied, to changs that bit's state to 1. Only one
bit at a time can be programmed, because the internal decod-
ing circuitry can only sink one unit of programming current at a
time.

The word containing the desired bit Is first selected, using the
normal address inputs. The decoded address lines turn on
transistors Q1 and Q2. When the PVCE level is applied to the
EA/Es input, the chip outputs are disabled, turning off

8-88

diode’s junction is shorted, allowing it to conduct current, thus
permanently changing the cell's state to 1 {(high).

By applying reverse current pulses to the diode's cathode, the
temperature at the junction Is raised. When the temperature
reaches the point where the sillcon and aluminum form a eutec-
tic, the eutectic diffuses from the surface of the metai-silicon
contact region to the anode of the PN diode, and shorts the
junction. The power dissipation at the junction immediately
drops to less than one fifth, thus lowering the temperature.
This drop In temperature stops further diffusion of the eutectic,
and protects the PNP transistor from destruction.

In the memory cell array, the word line Islands are divided by
iOP (Isolation by Oxide and Poly-silicon) passive isolation.
Memory cells in the same island are divided by SVG (Shallow
V-Groove) passlve isolation. The vertically structured memory
cells permit a hlgh\packlng density.

transistor Q3. Programming pulses are applied to the output of
the desired bit, eventually fusing the diode attached to Q1. At
this point, if the output Is read, it will be in the 1 (high) state.
Two additional programming pulses are then applied, to
ensure reliability.

Initial data is programmed in the same way, except that the
address inputs are kept fow, and INiT is applied to an INIT
puise, to select the initial data word rather than a PROM data
word.



MB7238RA-20/-25
MB7238RA-25W
MB7238RS-20/-25
MB7238RS-25W

Fig. 7 — PROGRAMMABLE MEMORY CELL
As —
: Q2
A0
*-—0
MEMORY CELL ouTPUT
Ao —
. (e}
A7 — = —_—
T__ INIT
As = MASTER/SLAVE
H FLIP-FLOPS
Ato @
CLK ‘T
J’ CLK
= MASTER/SLAVE —
Ea/ks FLIP-FLOPS -
PROGRAM 1 bit MFEM RY
CIRCUIT ——={__ CELL (Ea/ES)
(Qo)
PROCEDURE
1) APP'! power to the device (Vcc =5V, GND =0 V). 12) After a delay of tPR (5 Ws), read the output voltage Vo.
2) Set EA/Es low. Set INIT input high to select PROM data a) If Vo Is still low, repeat steps {6} through (12), allow-
for programming, or set initialize inputs and address inputs ing teve (50 us) for each cycle, up to 100 times.,

low to select Initial data.
b} If Vo is high, apply two additional programming

3} Select the desired bit. pulses, to ensure reiiable retention.

4) Apply a clock pulse. 13) If there are more bits to be programmed, repeat steps (3)
through {12).

5) Read the output to confirm that the desired bit is in fact 0.

If not, go on to the next bit. LIABILITY

6) Raise the Vcc terminal to PVcc (7 V).
) ( ) Fujitsu performs an extensive serles of tests to ensure device

7) Raise the EA/Es terminal to PVcE (20 V). performance before shipping. However, 100% programmability
Is not guaranteed. Furthermore, It is imperative that the pro-
gramming specifications be rigorously adhered to In order to
achleve a satisfactory programming yieid.

8} Apply a clock pulse.

9) Apply a programming pulse (125 mA, 11 uS) to the output
(Qx) of the desired bit. Fuijitsu will not accept responsibility for any device found defec-
10) Return PVCC to a 5 V and PVCE to 0 V. And in case of tive if it was not programmed according to these specifica-

tions. Devices returned to Fujitsu as defective must be
accompanied by a complete truth table with clearly indicated
Apply a clock puise. locations of suspected defective memory cells.

initial data, apply an INIT pulse.
11
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MB7238RA-20/-25
MB7238RA-25W
MB7238RS-20/-25
MB7238RS-25W

CHANGING Ea INPUT TO Es INPUT

The MB7238 has only one chip enable pin, Ea. However, this
can be changed to an Es Input, by programming a special
memory cell. The programming method Is similar to that de-
scribed above for PROM and initial data, the only differences

being that address line Ao Is raised to 20 V, and programming
pulses are applled only to output Qo. Also, when reading the
output voltage to confirm programming, the state of the spe-
cial memory cell is reflected in the outputs, Qo.

MASTER
(EA/Es) O A

Fig. 8 — ENABLE INPUT PROGRAMMING CIRCUIT

CLK

SLAVE |
F/F

PROGRAM
CIRCUIT

(Qo)

PROCEDURE

Apply power to the device {(Vcc = 5V, GND = 0 V).

2) Set Ea low. Ralse Ao to PVAO (20 V}, and set all the other
address lines low. Set the INIT input low.

3
4

Apply a clock pulse.

Read the Qo output to confirm that It is in fact 0. if not, no
programming is necessary.

5} Raise the Vcc terminal to PVcc (7 V).
6) Ralse the Ea terminal to PVCE (20 V).
7) Apply a clock pulse.

8

Apply a programming pulse (125 mA, 11 ps) to output
terminal Qo.

9) Return PVce to § V and PVCE to 0 V.

10) Apply a clock pulse.

8-90

11) After a delay of tPR (5 us), read the output voitage Vo.
a) If Vo is still low, repeat steps (5) through {11), allowing
tcye (50 us) for each cycle, up to 100 times.

b) If Vo is high, apply two additional programming pulses,
to ensure reliable retention.

LIABILITY

Fujitsu performs an extensive series of tests to ensure device
performance before shipping. However, 100% programmability
Is not guaranteed. Furthermore, it is imperative that the pro-
gramming specifications be rigorously adhered to in order to
achieve a satisfactory programming vield.

Fujitsu will not accept responsibility for any device found defec-
tive if is was not programmed according to these specifica-
tions. Devices returned to Fujitsu as defective must be
accompanied by a complete truth table with clearly indicated
locations of suspected defective memory cells.



MB7238RA-20/-25
MB7238RA-25W
MB7238RS-20/-25
MB7238RS-25W
Fig. 9a - PROGRAMMING TIMING CHART Fig. 8b - ONE DETAILED PROGRAMMING CYCLE
7V
PVce J_I_I_l_'m g& PVco 50V
Ao —- M
thru . X_ x:r
A9 N
teye | 20V pyvce - X1V
tsp_tew || toe f—o0V
PVCE e 15, | | i SBI(_)S(ERAMMING }g x
122 VA 200 {) LoAD) TV
m. ov
PROGRAMMING tHC+ |» t - fo—*
fe— ADOITIONAL CLK
PROG. PULSES PROG. pell_:Es — _ detsn o I-tcw thin ] .
CLK i iNITA/INITs
READ
STROB n_ n READ | tw ow =
— Liaaloane § tPR
A 1 I STROBE ama |} I8
INITS T ViH
ViL
PROGRAMMING SPECIFICATIONS, DC
Parameter Symbol Min Typ Max Unit
Input Low Voltage ViL [4] — 0.8 v
Input High Voltage VIH 2.0 — 5.25 \
Power-supply Voitage Vce 4.75 5.0 5.25 \"
Power-supply Current Icc — - 200 mA
PVcce Power-supply Voltage PVce 6.7 7.0 7.3 v
PVcc Power-supply Current Picc — — 300 mA
Programming Pulse Current IPRG 120 — 130 mA
Programming Pulse Clamp Voltage VPRG 20 20 22 v
PVcE Pulse Voltage PVce 20 20 22 v
PVCE Pulse Clamp Current Plce 230 — 260 mA
PVAo Pulse Voltage PVao 10 — 22 v
PVAo Pulse Clamp Current Plao 10 — — mA
Reference Level for Output High Voltage VREF 1.0 1.6 2.4 v
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MB7238RA-20/-25
MB7238RA-25W
MB7238RS-20/-25
‘MB7238RS-25W

PROGRAMMING SPECIFICATIONS, AC

Parameter Symbol Min Max Typ Unit
Programming Pulse Cycle Time tcye 40 50 60 Hs
Programming Pulse Width tPw 10 11 12 us
Clock Pulse Width tew 0.5 — - us
Programming Pulse Rise Time tr — — 2 us
PVcc Pulse Rise Time tr - — 2 us
PVCE Pulse Rise Time tr - —_ 2 us
Programming Pulse Fall Time t — —_ 2 us
PVce Pulse Fall Time H — — 2 us
PVcE Pulse Fall Time te - — 2 us
Input Setup Time tsi 2 — — Hs
PVcc Puise Setup Time tsv 2 —_ — us
PVce Pulse Setup Time tsp 2 — — us
Programming Pulse Setup Time tsw 2 — — us
Input Hold Time tHI 2 — — us
PVcc Pulse Hold Time tHv 2 - — us
PVCE Pulse Hold Time tHP 2 — — us
Clock Puise Setup Time tsc 5 - — us
Clock Pulse Hold Time tHC 5 — — us
Init Puise Setup Time tsiN 0.5 — — us
tnit Pulse Hold Time tHIN 2 — —_ Hs
Init Pulse Width tiw 0.5 — — Ms
Clock Pulse Rising Edge to Read Strobe Time tPR 5 — — us
Number of Programming Pulses n — — 100 pulses
Programming Time/Bit — 120 — 6120 Ms/bit
Number of Additional Programming Pulses — 2 — 2 puises
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MB7238RA-20/-25
MB7238RA-25W
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TYPICAL PERFORMANCE CHARACTERISTICS

DC CHARACTERISTICS

Fig. 10 - IIN Input Current vs. Fig. 11 — {0oH Output High Current vs.
VIN Input Voltage VOH Output High Voltage
T T T
Ta =25 [°C] Ta = 25 [°C]
1} 0 /
¢ <
4 £ é/
i /¢ : 10 //7/
= f/ Z é Vcoc=4.5V
"Z_ 10 C/ E 20 ,A/\ \V ISDVI
g - \ T - cc = 5.
:: \ VCC_AISV 0 % Voc =55V
3 vec=5.0V __| 3 .10
‘ Y g .
g Vce=5.5V T
2 [
a >
Z .20 & -40
z >
= [e]
r -50
°
-30 -60
1.0 0 1.0 2.0 0 1 2 3 4 5 6 7
VIN, INPUT VOLTAGE (V) VoH, OUTPUT HIGH VOLTAGE (V)
Fig. 12 - IoL Output Low Current vs.
VOL Qutput Low Voltage
70 T T
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Vec=5.0V
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E /
5 50
w
o
: /
3 40
2
S
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5 Y
E /
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0 /
i
210 //
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0 200 400 600

VoL, QUTPUT LOW VOLTAGE (mV)
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DC CHARACTERISTICS (Cont.)

Fig. 13 - ts (A) Address Setup Time vs.
Ambient Temperature
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Fig. 15 - tA (CLK) Clock Access Time vs.

Fig. 14 - tH(A) Address Hold Time vs.
Ambient Temperature
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DC CHARACTERISTICS (Cont.)
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DC CHARACTERISTICS (Cont.)

Fig. 25 - tEN (EA) Asynchronous

Enable Time Fig. 26 - tDIS (CLK) Clock Disable Time
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MB7238RA-20/-25
MB7238RA-25W
MB7238RS-20/-25
MB7238RS-25W

PACKAGE DIMENSIONS

Standard 24-pin Ceramic DIP (Suffix : -2)

24-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE
{CASE No.: DIP-24C-C04)

j'(fm15°

R .025(0.64) *
REF

014
2887 3192.006
ose. (8.10:0.18) 300(7.62)TYP

{7.327035)

t !

2 ‘ ]
+027 +.004

1193 513 .01(m’h

+0.69
(30.30_4 33! (025:&10(5))

—= r——065(1.65)MAX

* 23Q(5.84IMAX

'w (3.40+0.36)

U | | 018
1100+.010 .032(0.81) ‘ ‘ 0327915

{2.54:0.25) B TYP +0.46
i o 0.8173:3¢)
1.100(27.94) REF +.005
.052+,010 _ -018_g03

{1.32+0.25) +0.13 Dimensions in
(0-46—008} inches (miltimeters)

‘ 134-.014
|

©1988 FUJITSU LIMITED D24016S-3C
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MB7238RA-20/-25
MB7238RA-25W
MB7238RS-20/-25
MB7238RS-25W

PACKAGE DIMENSIONS (Continued)

Standard 24-pin Ceramic Flat Package (Suffix : -CF)

24-LEAD CERAMIC FLAT PACKAGE
(Case No. : FPT-24C-A02)

] t.002

} [ 005" 007
276+ .025 +0.051
16.99 1 0.64) (0127 "5025!

907 (23.04)
MIN
300(7.62) TYP
INDEX AREA (1016 018

.275-.025
(6.99+0.64)

1

050+ 005 043" 998 |l 00025
11.27 - 0.13) (017 003, MIN

550 005 002 ||, 0310079} 086 - 015

(397 013 — MAX (216 0.38)

600+ 012(15.24 + 0.30)

Dimensions in

©1988 FUIITSU LIMITED F24510S-1C inches (millimeters)
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MB7238RA-20/-25
MB7238RA-25W
MB7238RS-20/-25
MB7238RS-25W

PACKAGE DIMENSIONS (Continued)

Standard 28-pad Ceramic LCC (Suffix : -CV)

C.040(1.02)TYP

*Shape af Pin No.1 index: Subject to change without notice

© 1988 FUJITSU LIMITED C28002-5C

*"PIN NO.1 INDEX

28-PAD CERAMIC (METAL SEAL) LEADLESS CHIP CARRIER
{CASE No.: LCC-28C-A01)

R.008(0.20}TYP
{28PCLS)

4

RERENEREA

o

noolonn/

{3PLCS)
| )
*PIN NO.1 INDEX - —
= P
—| .350(889) p ]
o TP -
= P 3
~ b1
——
‘ a50%010 | f:g( 1.02} o
(11.43°5333) .To:(ssu.sz)

.025+.005

(0.64:0.13}

0.85(2.16)TYP
.050{1.27)TYP

.050+.006

- [(27:018)
7

.300(7.62)TYP

C.015{(0.38)TYP
.075(1.805)TYP

.050=.006
{1,27+0.15)
.300(7.62)TYP —

Dimensions in
inches (millimeterg)
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