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MBM27C1001P-17/-20/-25
CMOS 1M-BIT OTPROM

CMOS 1,048,576-BIT UV ONE TIME ELECTRICALLY
PROGRAMMABLE READ ONLY MEMORY

The Fujitsu MBM27C1001P is a high speed 1,048,576 bits CMOS one time electrically programmable
read only memory (OTPROM). It is especially well suited for application where rapid turn-around and/or
bit pattern experimentation, and low-power consumption are important.

The MBM27C1001P is fabricated using CMOS double polysilicon gate technology with single transistor
stacked gate cells and housed in standard 32-pin plastic DIP package and 32-pin plastic SOP package,
32-pin plastic bend-type(Gull-Wing) TSOP package and 32-pin plastic J-Lead LCC package.

Itis organized as 131,072 words by 8 bits for use in microprocessor applications. Single +5V operation
greatly facilitates its use in systems.

The MBM27C1001P has the same functions including write operations as MBM27C1001(EPROM)
except for erase.

Single5V(+10%) power supply with low current drain:

Active operation = 30mA(Max.) for 200ns/250ns
40mA(Max.) for 170ns
Standby operation= 0.1mA(Max.)

131,072 words x 8 bits organization with on-chip decoding
Single-byte or Four-byte programming capability with Quick Programming Algorithm
Static operation (no clocks required)

Fast access time:
170ns max. (MBM27C1001P-17)
200ns max. (MBM27C1001P-20)
250ns max. (MBM27C1001P-25)

Three-state output for wired-OR capability

Programming voltage: +12.5V

Standard 32-pin plastic DIP (Suffix: P)

Standard 32-pin plastic SOP (Suffix: PF)

Standard 32-pin plastic bend-type(Gull-Wing) TSOP (Suffix: PFT)
Standard 32-pin plastic J-Lead LCC (Suffix: PD)

ABSOLUTE MAXIMUM RATINGS (see NOTE)

Rating Symbol Value Unit
Temperature under Bias TaIAS -251t0 + 85 °c
Storage Temperature Range TsTG -45to +125 °c
gl:qlgputslomputs Voltage with respect to Vin, Vout _061t0 Vee + 0.3 v
Voltage on As with respect to GND Vag 0610+ 135 \
Programming Voltage with respect to GND vep -0.6to+ 14.0 \")
Supply Voltage with respect to GND Vce -06t0+70 \

NOTE: Permanent device damage may occur if the above Absolute Maximum Ratings are

exceeded. Functional operation should be restricted to the conditions as detailed in the
operational sections of this data sheet. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

Copyright© 1990 by FUJITSU LIMITED

PLASTIC PACKAGE
DIP-32P-MO1

FPT-32P-M03: See page 1, 14
FPT-32P-M04: See page 15
FPT-32P-M05: See page 16
LCC-32P-M02: See page 17

PIN ASSIGNMENT

( TOP VIEW)
ver O 1 32A Vce
At O 2 31P PGM
Ais O 3 30 NC.
A2 4 290 A
A7 O 5 281 A13
As O 6 2708 As
As O 7 260 As
A 08 250 A
As 09 24P OFE
A2 O 10 230 Ao
A g 11 22P CE
Ao O 12 21P D7
Do O 13 20Q De
D1 O 14 190 Ds
D2 O 15 181 D4
GNDO 16 170 D3
DIP & SOP

This device containg circuitry to protect the
inputs against damage due to high static
voltages or eiectric fields. However, it is
advised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high imped-
ance circuit.
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Fig. 1 — BLOCK DIAGRAM
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CAPACITANCE (TA=25°C, f = 1MHz)
Values
Parameter Symbol - Unit
Min Typ Max
Input Capacitance (ViN=0V) Cin 8 12 pF
Output Capacitance (VouT=0V) Cout 8 12 pF




MBM27C1001P-17

MBM27C1001P-20
MBM27C1001P-25
Symbol Pin No. Function
Vep 1 +12.5V programming voltage
5E o4 Output enable. When OE and CE are active Low and the PGM
strobe is active High; all output lines(Do-D7) are enabled.
Ao-A16 3513923 Address lines
Do-D7 13-15 Three-state output data line
17-21
GND 16 Circuit ground
CE 22 When active Low, the device is enabled for data read.
NC. 30 No connection
PGM 39 When active Low, programming data from the input buffer is
written into a specified address of memory.
Vece 32 +5V power supply
1. Read Mode
Symbol J— — —_—
ymbe Ao-A1s Do-D7 OF CE PGM Vee Vep GND
Mode
Read AN Decut Vit ViL Vin +5V +5V GND
Standby X Hi-Z X ViH X +5V +5V GND
Vit Vi X
Output Disable AIN Hi-Z +5V +5V GND
X ViL Vi

Legend: X=Don't care
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FUNCTIONS AND PIN CONNECTIONS(Cont'd)

2. Single-Byte Programming Mode

Symbol Ao-A1s Do-D7 OE CE PGM Vee Vep GND
Mode
Program AN DiN ViH Vi ViL +6V +12.5V GND
Verify AIN Dout Vi Vio ViH +6V +12.5V GND
Program Inhibit AN Hi-Z ViH ViL ViH +6V +12.5V GND
3. Four-Byte Programming Mode
Symbol | ag A1 | A2to Ats | Do-D7 OE CE PGM Vee Vep GND
Mode
Program AIN AIN Din Vin VIH ViH +6V +12.5V GND
Program X AN Hi-Z ViL Vi Vi +6V +12.8V GND
Verity AIN AN Dour Vie ViL ViH +6V +12.5V GND
Program Inhibit AIN AIN Hi-Z Vi VIH VIH +6V +12.5V GND
Legend: X=Don't care
RECOMMENDED OPERATING CONDITIONS
(Referenced to GND)
Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 Vv
Supply Voltage *1 Vep Vee 0.6 Vee Vcc +0.6 V'
Operating Temperature Ta 0 70 °Cc

1 : Vep supply voltage is applied posterior to or coincident with Vce supply voltage and cut off prior to or coincident with Vec supply voltage.




MBM27C1001P-17

MBM27C1001P-20
MBM27C1001P-25
(Recommended opera;ing conditions unless otherwise noted)
Values
Parameter Symbol Conditions I Unit
Min Typ Max
Input Leakage Current Jiul VIN=Vce = 5.5V 10 HA
Output Leakage Current llto] VouT = Vcc = 5.5V 10 pA
Vce Standby Current IsB1 CE =VmH 1.0 mA
Vce Standby Current Isg2 CE = Vcc 0.3V 1.0 100 pA
200ns/250ns . 30 mA
Vce Active Current lcct =ViL, lout = OmA
170ns 40 mA
200ns/250ns 30 mA
Vcc Operation Current lcce Cycle = min., louT = OmA
170ns 40 mA
Vep Supply Current PP Vprp = Vce $0.6V 1.0 100 CpA
Input High Level VIH 2.0 Vce +0.3 \)
Input Low Leve! ViL -0.1 0.8 v
Qutput High Level VOH1 loH = —400uA 2.4 \
Output High Level Vou2 loH = ~100uA Vece 0.7 \)
QOutput Low Level Vou oL = 2.1mA 0.45 v

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

MBM27C1001P-17 MBM27C1001P-20 | MBM27C1001P-25
Parameter Conditions Symbol Values Values Values Unit
Min Max Min Max Min Max
Address Access Time EE:_OEzv'L tacC 170 200 250 ns
PGM=VIH

— ! OE=ViL

E to Output Delay Time PGM<Vin tCE 170 200 250 ns
PGM, OE to Output Delay CE=ViL toe 70 70 100 ns
Time .
PGM, OE to Output Float E=CE=VL OF 0 60 0 60 0 60 ns
Delay PGM=ViH .

. CE=OE=ViL
Hold T — )

Address to Output Hold Time BGM=ViH oK ¢ 0 0 ns
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AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

READ WAVEFORM

ViH

ADDRESS Vil

tacec

Do
e U™ L A

ViL

tCE

— e
OE  VH ><
PGM Vi R
108 toH
VOH Hi-Z /}( NN
DATA VALID
Vou NN ﬂ%
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PROGRAMMING INFORMATION

PROGRAMMING

Single-Byte Programming. When +12.5V(+0.3) volts is applied to
Vpp, +6(20.25) volts is applied to Vece. CE and PGM=ViH and
OE =V, the programming mode is initiated. Next, the proper
address is input and the data pattern is applied to the input buffer
(Figure 1). When both address and data are stable, a 0.5-millisecond
negative pulse is applied to the PGM pin. Upon verification of written
data an over pulse (three times the initial pulse width times the number
of pulses used to accomplish a write) should be applied to complote the
programming of one byte. Refer to the PROGRAMMING FLOW-
CHART that follows for step-by-step programming procedures.

Four-Byte Programming. When Compared to the Single-byte
programming, the four-byte programming method reduces the pro-

CAUTION

The width of one programming pulse must not exceed 40—millisecond:
thus, a continuous TTL low~level voltage should not be applied to the
PGM pin. Also, a 0.1-microfarad capacitor must be connected

gramming time by about 75% one quarter. Voltages applied to Vrp and
Vee are the same as those for Single-byte programming; however,
some logic levels differ (refer to "Four Byte Programming” in the truth
table ). In conjunction with GE pin, address pins Aoand A1 are used to
latch four bytes of data. When both address and data are stable, a
0.5-millisecond negative pulse is applied to the PGM pin. Upon
verification of written data an over pulse (three times the initial pulse
width times the number of pulses used to accomplish a write) should be
applied to complete the programming of four bytes. Refer to the
PROGRAMMING FLOWCHART for step-by-step programming pro-
cedures.

between VPP and ground to prevent excessive voltage transients.
Neglecting either of these precautions may cause device failure.

ELECTRONIC SIGNATURE/PROGRAMMING ALGORITHM

When MBM27C1001P is shipped from the factory, all memory cells
(1,048,576 bits) are sct to the high state (logic 1). During the
programming procedure, affected bit cells are set to the Low({logic 0)
state.

The MBM27C1001P is programmed with a fast programming algo-

rithm designed by Fujitsu Quick programming. Manufacturer and
device codes are electronically stored in each device; these codes can

ELECTRONIC SIGNATURE CODE LIST

be read at the output port (Do to D7) for the purpose of matching the
device with the Quick programming algorithm. The Electronic Signa-
wre Code List is shown in the table preceding the ELECTRICAL
CHARACTERISTICS.

Definition Vee | Vee | Acto As A7to At OE CE PGM | Do| Di1| D2) D3| D4 | Ds|De | D7 | HEX
Manufacture Vee | Vee #0000 Don't Care Vie ViL VIH 0 0 1 0 0 0 0 0 | #04
Device Vee | Vee #0001 Don't Care Vi Vie ViH 1 0 1 0 0 #ES

NOTE: As=12V+0.5V
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Vpp Ve
Vee
ViH
ADDRESS VIL
DATA ViH/ VOH
ViL/ VoL
— ViH
O ViL
— ViH
CE ViL
— ViH
PGM ViL

PROGRAMMING WAVEFORM (Single-Byte)

_

tvpPs

VALID ADDRESS

VALID y Hi-Z F DATA )
DATA ' 1 our
t0s 1OES {CEV tOFV tos tOH
\L__—/ ( ‘ tAH \
tCES tPw tDH \ topw

.
r

PROGRAMMINGJ_ VERIFY
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PROGRAMMING WAVEFORM (Four-Byte)

Vep VPP :
Vce
tvps

A2 - Ars :’/:? R ADDRESS VALID X

oo N/ \ /
AN /S ]

tAs tAH tACV tDFV
> e —>| - e

n > e
ViH/ Vor 1 N Hi-z ! fout Y out Yout Y out

VIH

Ao ViL

tDs tDH
> [
OF ViH
ViL
tOEH
-— ViH
CE Vi
HBP tHAP
tHAV
™ .-

A N/

tPW( tOPW)

o
9}
=
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PROGRAMMING INFORMATION (Cont’d)

DC CHARACTERISTICS

* '2

(Ta = 25 °C+ 5°C, Voc =6V 0.25V, VPP = 12,5V 0.3V)

Values

Parameter Symbol Conditions Min Typ Max Unit
Input Leakage Current [l VIN = 6.25V/0V 10 HA
Vep Supply Current (Single-Byte) PP CE = ViL, OE = Vi, PGM=ViL 30 mA
Vep Supply Current (Four-Byte) IPp2 CE = Vi, OF = ViL. PGM=ViL 100 mA
VPP Supply Current 1pP3 PGM=Vir 5 mA
Vcc Supply Current lcc 30 mA
Input Low Level Vi -0.1 0.6 \
Input High Level ViH 24 Vce +0.3 Vv
Output Low Level VoL oL =2.1mA 0.45 \"
Output High Level VoH |OH = ~400uA 24 v

NOTE : *1 Vcc must be applied either coincidentally or before VPP and removed either coincidentally or after Vep.
*2 VrPp must not be 13.5volts or more including overshoot. Permanent device damage may occuer if the device is taken out or put
into socket remaining Vrr=12.5volts.

AC CHARACTERISTICS
1. Single-Byte Programming Mode

Values
Parameter Symbol Unit
Min Typ Max

Address Setup Time tas 2 Hs
Data Setup Time tos 2 ks
CE Setup Time ICES 2 us
Programming Pulse Width tPw 0.475 0.5 0.525 ms
Over Programming Pulse Width (Note) toPw 1.4 394 ms
Over Programming Pulse Number N 1 25 times
Data Hold Time tDH 2 Hs
OE Setup time (o]=F] 2 us
OE to Output Valid toey - 500 ns
OE to Output Float toFvV 150 ns
Address Hold Time N tAH 0 Hs
Vep Setup Time tvps 2 us

Note: toPw=1.5 x Nmst5%

10
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MBM27C1001P-20
MBM27C1001P-25
AC CHARACTERISTICS(Cont'd)
2. Four-Byte Programming Mode
Values
Parameter Symbol Min Tve Max Unit

Address Setup Time tas 2 us
Address Hold Time tAH 2 Hs
Data Setup Time tos 2 Hs
Data Hold Time oK 2 us
OE High Hold Time tOEH 2 us
Hold Time Before Programming tHBP 2 Hs
Programming Pulse Width tPwW 0.475 0.5 0.525 ms
Over Programming Pulse Width (Note) toPW 14 39.4 ms
Over Programming Pulse Number N 1 25 times
Hold Time After Program tHAP 2 us
Address Access Time at Verify tacv 500 ns
OE to Output Float tDFV 150 ns
Hold Time After Verity tHAV 0 us
Vep Setup Time tves 2 us

Note: torw=1.5 x Nms+5%

AC TEST CONDITIONS

Fig. 2 — AC TEST CONDITIONS

Input pulse levels: 0.45V to 2.4V (Programming: 0.3V to 2.8V)
Input Rise/Fall Times: <20ns T

Input Reference Levels: 0.8Vto 2.0V (Programming: 0.6V to 2.4V) CL
Output Reference Levels: 0.8V to 2.0V I
Output Load: 1 TTL gate and CL = 100pF
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PROGRAMMING INFORMATION

Vee =6.0V
Vep =125V

'

ADD = 1stloc

Y

Data Input
(Note 1)

a

N - 0

4

Program One
0.5ms Pulse
(tPw)

!

N - N+1

Fail

Program one
1.5 x Nms Pulse
(toPw

Increment
Address

<G>

)
Yes

Vee=VepP=5V

Verify
All Byte

Pass

Device Passed

QUICK PROGRAMMING FLOWCHART

Note 1:
1. 1-byte or 4-byte:
2. Conditions:
Vce = 6V(10.25)V
VPP = 12.5V(20.3)V
tPw = 0.5ms125us
torw = 1.5 x Nms(£5%)

Fail

Device Failed

Device Failed

12




MBM27C1001P-17

MBM27C1001P-20
MBM27C1001P-25
’
PACKAGE DIMENSIONS (Cont’d)
(Suffix: P)
32-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-32P-M01)
— = ——1592" 998 @044t 320~ —
i—ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂ ) - 15 MAX
INDEX-1 j
/ 543+ 010
(13.80+0.25)
Q O | 800(1524)
INDEX-2 \ TP
|
UL T 1 ==
B 032! $1? . 047+ 912 oot 008
082'$39 (1207939 Ejzst@,),fJ
! A 197(5.00) MAX
1. jL 7,125(318)M|N
.100(2.54) ‘U‘ o018 !998 020(0.51) MIN
oo T T e
Dimensions in
©1988 FUNTSU LIMITED D32007S-1C inches {millimeters)
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PACKAGE DIMENSIONS (Cont’d)

(Suffix: PF)

FPT-32P-M03

32-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-32P-M03)

- A
HRARAAAAAAAHAAANA 1 Detalls of "A™ part |
“ 006(0.15) |
|
|
| =— |
| — i |
O O | 012(030) |
! |
INDEX 1 } 007 (0.18) :
A" | T MAX ‘
\ 025 (0.63) |
HoHobBobaEHEHH B LT o .
.098(2.50) MAX 567+.008
(SEATED HEIGHT) {14401 0.20)
8177831212075+ 325 ——~ 441+ 004 |
(11.20£0.10) —l 006 +.002
If \ \f \ {0.15+0.05)
O ialuinininininininininli] ‘ L/ N\_1
| | f_ i \
050(1.27) | | _004(0.10)
T(VP bl +.004 = ,031+.008 504 +.008
016_ 602 5[ 05013 ] (0.80+020) 1! {12.8020.20) '
(0.407 300 ~=— 6(0) MIN
750(19.05) REF (STAND OFF)

©1990 FUIITSU LIMITED £32008S-3C

Dimensions in
inches (millimeters)

-
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MBM27C1001P-20
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b
PACKAGE DIMENSIONS (Cont’d)
(Suffix: PFTN)
PIN ASSIGNMENT
(Normal Bend)
A I 25 24 OE
As [ 28 ( Top View ) 23 :D A10
As [ 27 22 [13 CE
A [I] 28 21 [1] b7
A 3 29 20 [ De
NCc. IO 30 19 [ Ds
PGMOIT 31 18 [1J D4
vee [I) 32 17 1 D3
ver OV 1 16 [T] GND
A [I] 2 15 [1J D2
As [ 3 14 M1 Dy
A [OI1 4 13 [1J Do
Az [ s 12 11 Ao
Ac [ s 11 {1 A
As [ 7 10 [1J A2
PLASTIC PACKAGE As ﬂ: 8 9 11 A3
FPT-32P-M04
32-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-32P-M04)
25 /24 - _ - o
s r Details of "A” parrtr
g : 014(0.35)
= ! e I MAX !
p=N | Ej‘g.oos(om ‘
A P N N T
= | 0060015 ". 010028
8,' b 9‘ ’, — [ — ‘,, . — —
606 + .008 -394+ 008
[l m — = {10.00+0.20)
1 543 : .008 4 354(9.00) .050(1.27) MAX
' ™ {1380:0200 *? r % ‘f‘ “REF ""“ ((SEATED HEIGHT)
#\%”’I"" ,,,,,,,,,, i]ﬁ;‘: s e s }—f
‘ P b _.0236(0.60) ‘ ‘! I 0{0) MIN
! {e>; .004(0.10) | Tvp “STAND OFF)
‘ 567+ .008 020+ 004 ; (ggz”g?g) 4 0040010 m
- 1240 : 0.20) 10501 010) )
©1990 FUNTSU LIMITED F320058-3C e (mometers
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PACKAGE DIMENSIONS (Cont’d)

(Suffix: PFTR)

PIN ASSIGNMENT
(Reversed Bend)
As [T 8 9 17 As
Aas M 7 ( Bottom View ) 10 [1J A2
As [ s 11 1] A
Az [ s 12 13 Ae
Az 4 4 13 [1J Do
As I 3 14 [0 D1
ae M 2 15 11 D2
vee [ 1
P o ® 16 [1J GND
vee 1] 32 17 11 D3
PGM [ 31 18 [T Ds
NC. [ 30 19 11 Ds
A [ 29 20 [T Ds
A [T 28 21 D7
As [T 27 22 [T] CE
As [I4 286 23 [1] A
PLASTIC PACKAGE A [I4 25 24 [T1 OE
OE
FPT-32P-M05
32-LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-32P-M05)
@ @3 o
| L Details of “A" part
= E ~014(0.35) -
Sl INDEX = - it MAX
o 2 gﬁi |
= 11.00610.15)
LEAD No. (i 7S] O = AT TMAX
= AE | ‘-:1 |
= = 006(0.15) 1} .010(0.25)
e P ‘\ ’“J‘ _ |
8 ®
| 354(9.00)
567 +.008 4. 0202004 1 .OZ:GE(FO.GO) |
“ (14.40%0.20) jr {0.60%0.10) *T&*‘T* :
! <] 0040100 1| 008 +.004 C
; [L,l 004(0.10) M ;[’b——l“(o.zoimm || o0a0 100w
% ****** L“";‘IFWL Hﬂ--ﬁ-ﬁ-w-ﬂ-ﬂ-ﬁ-ﬁ-ﬁ-ﬂjtﬁﬁjil‘
1 | | | 006+.002 I T 0s0(1.27) max
) +.008 P o == =
!. - ’(1_53‘-1:83%0)77' - ‘ (0150051 © 394+.008 ‘ } (SE)E(%ESI:E'GHT)
‘ .. 606+.008 ' - -
- A_fus.zwio‘zo) -] (10.00+0.20) “STAND OFF) .
Dimensions in
©1990 FUIITSU LIMITED F320065-3C inches (milimeters)
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PACKAGE DIMENSIONS

(Suffix: PD)

PIN ASSIGNMENT
A2 A1s Ats Vpp Vcc PGMNC.
0. 00 0. 0O M’ 1
/4 3 2 1 32 31 30
A7 5 29 0 A4
Ae O 6 28 A A3
AsQ 7 27 P As
Asd 8 26 A As
Az O 9 250 A1
A2 0 10 24 D OE
A g 11 23 [ Ao
Ao O 12 22 CE
DoO 13 21 A D7
14 1
PLASTIC PACKAGE SN LI A L
LCC-32P-M02 D1 D2 GNDDs Ds Ds Ds

32-LEAD PLASTIC LEADED CHIP CARRIER

(CASE No.: LCC-32P-M02)

134+.006
‘ 487 + 005 : (340+016)
= T237+013 . . 089+015
| 480%.003 " T 225+038)
=0 et 1" 025(0.64)
{1143:008) i L
k I - MIN
|4 132 3 ‘ i
1 Nnonmonon—fH——— C A |
— i
50 p2s ¢ .
SR
49 iNpEx | 3 588+ 005
ég R I S L AR 520+ 020
. [ 550+ 003 {13.44+051)
i
0 ‘ [,113.974008) |
q D ‘
130 h21 ‘
Wy

|5 S 5 g oy sy 5y o priy

14 20 \\R.O370710 75)

026(0.66) Tve
TYP

008t 992
10207 393)
. 01710 43'\# ~1.004(0.10)
TYP
‘ 428+.020
{10.87+0.51)

1989 FUNTSY LIMITED C32021S-1C

T Hizrzois

30017.62) ,
REF
050+ 005!

F .400(10.16)
7 REF

(No). - LEAD No
Dimensions in
inches (millimeters}
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