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Description \N Pin Configuration
The uPD27C 56\}3% 262,144-bit ultraviolet erasable and
electrically programmable read-only memory utilizing ver 01 N/ 28[vec
CMOS double-polysilicon technology. The device is or- “;’E : z ::'J":“
ganized &s'32K words by 8 bits and operates from a sin- al]e I =
gle¢ mv power supply. All inputs and outputs are as s 24 [0 Ag
L-bompatlble The uPD27C256 has single location Al o 2PAn
gramming, three-state outputs and is pin- aQr o 2p)0E
compatlble with the 27256 EPROM. It is available as a aabje g 2tH A
A1 [ge i 20[CE
28-pin DIP. Ao 10 19 )07
The uPD27C256 is available in a cerdip package with a % g 181108
quartz window as an ultraviolet (UV) erasable EPROM, g; E - it gg:
or in a plastic package as a one-time-programmable — 15 1 0s
(OTP), non-erasable EPROM. 530017308
The uPD27C256 has a Vpp of 21 V.
Pin Identification
Features No. Symbol Functlon
O Ultraviolet erasable and electrically programmable 2,10, 2 Ao-Ays Address inputs
O Single location programming 03-97
0 High-speed programming mode 1113 15-19 00-0 Data outout
O Low power dissipation: ' U e ope®
165 mW (active) L GND Ground
550 uW (standby) 20 C_E Chip enable
O Input/output TTL-compatible for reading and 22 OE Output enable
programming 28 Ve +5V power supply
O Single +5V power supply
[0 JEDEC vendor identification mode Block Diaaram
0 Three-state outputs ock Dlagra
J Pin-compatible with uPD27256 EPROM Data Outputs
O CMOS double-polysilicon technology 0o-07
O 28-pin DIP ol o+ TIIIT
vpp O—
Performance Ranges CE —| output Enable,

Access

Time Power Supply (Max)
Device (Max) Active Standby
uPD27G256-15 150ns 30mA 100A
pPD27C256-20[1} 200ns 30mA 100 uA
uPD27C256-25[1] 250 ns 30mA 100 A

Note: [1] Available as either UV or OTP. OTP version is preliminary.
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Absolute Maximum Ratings

Power supply voltage, Veg -0.6Vio+7.0V

Input voitage, Vy[1} -0.6VtoVpp +0.6V

Output voltage, Vout -0.6VtoVee +0.6V

Operating temperature, Topp —10°C to 80°C
Storage temperature, Tgrg —-65°C t0 125°C
Program voltage, Vpp -0.6Vio +22V

ID read voltage on pin 24, V|p -0.6Vto +13.5V

Note: [1] V;y= —3.0V min for20ns pulse.

Comment: Stresses above those listed under “Absolute Maxi-
mum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the de-
vice at these or any other conditions above those indicated in
the operational sections of this specification is not implied. Ex-
posure to absolute maximum rating conditions for extended
periods may affect device reliability.

Capacitance
Ta=25°C, f=1MHz[Note 1]

Limits Test
Parameter Symbol Min Typ Max Unit  Conditions
Input capacitance Cy 6 pF Viy=0V
Output Cout 12 pF Voyr=0V
capacitance

Note: [t] This parameter is sampled and not 100% tested.

DC Characteristics

fiﬁbJsziﬁ_

Read and Standby Modes
Ta =0°C to +70°C, Voo = +5 V £10%(1); Vpp = Voc
Limits Test
Parameter Symbol Min Typ Max Unit  Conditions
Output voltage, Vo 2.4 V  lgy=-400pA
high
Output voltage, Vo 0.45 V. lgp=2.1mA
low
Input voltage, ViH 2.0 Vo403 V
high
Input voltage, low V. -~0.3 0.8 v
Output leakage  lg 10 pA OE=Vj,
current Voyr=0Vto
Veo
Input leakage ILs 10 pA Viy=0VioVee
current
Operating supply lgca 30 mA CE=V,
current ViN=ViH
Operating supply lgcaz 30 mA 5MHz,
current lgyT=0mA
Standby supply  Isay 1 mA CE=Vj
current
Standby supply  Isg2 100  uA CE=Vgg
current
Program voltage Ippy 100 uh Vpp=Vgg
current

Note: [1] ForuPD27C256-15: Voo =5V =5%

Program, Program Verify, and Program Inhibit Modes
Ta=25°C £5°C, Vo =+6V £0.25V, Vpp=+21 V +0.5V

Limits

Test
Parameter Symbol Min Typ Max Unit  Conditions
Output voltage,  Vop 2.4 V. lgy=-400uA
high
Output voltage, Vo 0.45 V lg=2.1mA
low
Input voltage, Viy 2.0 Vec+0.3 V
high
Input voltage, low V). -0.3 0.8 v
ID read voltage Vp 1.5 12.5 v
Input leakage L 10 pA Viy=ViLorViy
current
Operating supply lgg 30 mA
current *
Program voltage  Ippp 30  mA CE=V,
current 0E=Vy

L
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AC Characteristics

Read and Standby Modes
Ta=0°Cto +70°C, Vg = +5 V £10%(3); Vpp = Vo
Limits
uPD27C256-15 1uPD27€256-20({1] ;PD27C256-25(1) Test
Parameter Symbol Min Max Min Max Min Max Unit Conditions{2]
Address to output delay tace 150 200 250 ns CE=0E=V)_
CE to output delay tee 150 200 250 ns CE=v_
OF low to data output delay toe 75 75 100 ns CE=V|_
DE high to data output float delay toF 60 60 85 ns CE=V)_
Address to output hold time toH 0 0 0 ns CE=0E=V

Notes: [1] Available in either UV or OTP.
[2] Output load: see figure 1.
Input rise and fall times: 20 ns.
Input pulse levels: 0.45V t0 2.4 V.
Timing measurement reference leveis:
Inputs: 0.8V and 2.0V
Outputs: 0.8V and 2.0 V.
[3] ForuPD27C256-15: Voo =5V 5%

Program, Program Verify, and Program Inhibit Modes Figure 1. Loading Conditions Test Circuit

TA=25°C £5°C, Voo =16V £0.25V, Vpp=+21V 105V

Limits Tost 13V
Parameter Symbol Min Typ Max Unit  Conditions
Address setup  tas 2 us [Notes 2, 3, 4]}
time
Data setup time tpg 2 us [Notes 2, 3, 4] 3.3kQ
Address hold time tay 2 us [Notes 2, 3, 4] ’
Data hold time  tpy 2 us [Notes 2, 3, 4] 4PD27C256 O Out
Chipenableto  1tpp 130 ns [Notes2, 3, 4] l
output float delay CL =100 pF
Supply current  tyg 2 us [Notes 2, 3, 4] l
setup time 83-001732A
Pr_ogram pulse  tpw 0.95 1 1.05 ms [Notes 2, 3, 4]
wdth__ Truth Table
CE setup time tces 2 us [Notes 2, 3, 4] —_—
OE setup time toes 2 us [Notes 2, 3, 4] Mode (25, (gf, (:2) ‘(:)P 2’208% (11?1‘?:,:5‘?19)
OEhold time[1] togy 2 us [Notes 2, 3, 4] Read Vi YL X Voo Voo Dout
O recovery toR 2 us [Notes 2, 3, 4] Standby Vm X X Voo Vec Hi-z
tl_me[1] Program Vi ik X Vpp Vg Oin
S;}g output  tpy 1 us [Notes2,3, 4] Program verify Vi ik X Vpp Ve Dout
Notes: [1] togn + tor = 50 us. Program inhibit Vi X X Vpp Veo Hi-Z

[2] Input pulse levels =0.45V to 2.4 V. ID read ViL Vi Vip Vee Vee Doyt~

[3] Input and output timing reference levels = 0.8V and 2.0 V.

: i or Vin.
[4] Input rise and fall times =20ns. Note: [1] X can be either Vi, H
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Programming Operation
High Speed Programming Mode

Begin programming by erasing all data; this places all
bitsin the high level (1) state. Enter data by programming
a low level (0) TTL signal into the chosen bit location.

Address the first location and apply valid data at the
8 output pins. Raise Vog to +6V +0.25V; then raise
Vppto +21V £0.5V. Apply a1ms (+5%) program pulse
to CE as shown in the programming mode timing
waveform. The bit is verified and the program/
no-program decision is made. If the bit_is not pro-
grammed, apply another 1ms puise to CE up to a
maximum of 20 times. If the bit is programmed within
20 tries, apply an additional overprogram pulse of
(1 x number of tries) ms and input the next address. If
the bitis not programmed in 20 tries, reject the device as

a program failure.

After all bits are programmed, lower both Voc and Vpp
to +5V 5% and verify all data again.

Programming Inhibit Mode

Use the programming inhibit mode to program multipie
uPD27C256s connected in parallel. All like inputs (ex-
cept CE, but including OE) may be common. Program in-
dividual devices by applying a low level (0) TTL pulse to
the CE input of the uPD27C256 to be programmed. Ap-
plying a high level (1) to the CE input of the other devices
prevents them from being programmed.

Program Verify Mode

Perform verification on the programmed data to deter-
mine that the data was correctly programmed. The pro-
gram verification can be performed with the CE and OE
at low levels (0).

Erasure

Erase data on the uPD27C256 by exposing it to light with
a wavelength shorter than 400 nm. Exposure to direct
sunlight or fluorescent light could also erase the data.
Consequently, mask the window to prevent uninten-
tional erasure by ultraviolet rays.

Data is typically erased by 254 nm ultraviolet rays. A
lighting level of 15 W-sec/cm2 (min) is required to com-
pletely erase written data (ultraviolet ray intensity x ex-
posure time).

An ultraviolet iamp rated at 12,000 uW/cm2 takes ap-
proximately 15 to 20 minutes to complete erasure. Place
the uPD27C256 within 2.5 cm of the lamp tubes. Remove
any filter on the lamp.

7= 96-/3-29

Timing Waveforms

Read Mode

2
Ap-A14 .

Addresses Valid X

—
o 7
tcE—»|
—
oF \ 1Y
<+—»—10E »—tDF
[1) 12)
|¢———tacC———> toH — f—
A A
0¢-07 ////g Valid Output
High-2 AAANY v High-Z

Note:

[1] OE may be delayed up to tacc-tog afler the falling edge of CE for read
mode without impact on tacc.

(2] toF is specified from OF or CE whichever occurs first.

83-001733A

Program Mode

Program
Verify

ViH 2
Addresses X Address N
Kk
—

4—— Program ——— [«—

ViL

tAS [+ —»| lAH |-

Data-out Valid
Address N

Data-in Stable

Address N High-2

ViH 4 \
Data ___g e j__{ / 5—_
VIL x
tps —> |<—IDH +»—DF
Vep
vep
Vce
tys —|o| »— tDV
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Packaging Information

28-Pin Plastic DIP Package (600 mil)

Note:

ltem Mitlimeters Inches
A 38.10 max 1.5 max
B 2.54 max .10 max
28 5 [ 2,54 [TP) 1 (TP)
o] S+ 02 + .004
ARAAAARAAAAAA TR
F 1.2 min .047 min
G 36+.3 142 £ 012
N H 51 min .02 min
} —_ 1 4.31 max 170 max
f J 5.72 max .226 max
K 15.24(TP] .6(TP}
L 13.2 .52
+.10 +.004
M 25 T oe 01 Dono
le K -
i L ‘
\‘//w\ — \‘/
M 0-15°
1. Eachlead centerilne is located within .25 mm (.01 inch) of Its true position
(TP] at maximum material condition.
2. Item “K" to center of leads when formed parallei.
83-0016758
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Packaging Information (cont)

28-Pin Cerdip Package

7 ¢6-/327

AR AAAAAAAAAARL

N
)

PATATATAVAVAVAVATATAT AV AV,

A

Note:

[TP] at maximum material condition.

1. Each lead centerline is located within .25 mm {.01 inch] of its true position

2. [tem "K" to center of leads when {formed parailel.

item Millimeters Inches
A 38.10 max 1.5 max
B 2.54 max .10 max
c 2.54 [TP} A (TP
+.004
D S+t.1 .020 — 005
E 33.02 1.3
F 1.2 min 047 min
G 35+.3 138 +.012
H .51 min .020 min
| 3.80 .150
J 5.08 max .2 max
K 15.24(TP] .60[TP]
L 14.66 577
+.002
M .25 1 .05 01 Tons
N 8.89 .35
K
[ L I
:
!
1

0-15°
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