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B DESCRIPTION

The CE77 series 0.25 um CMOS embedded array is a line of highly integrated CMOS ASICs featuring high speed
and low power consumption at the same time.

CE77 series is available in 15 frames with the enhanced lineup of 470 K to 6980 K gates.

B FEATURES

» Technology : 0.25 um silicon-gate CMOS, 3- to 4-layer wiring
* Supply voltage :+2.5V 0.2V (normal)to+1.5V+£0.1V
¢ Junction temperature range : —40 °C to +125 °C
e Gate delay time :tpa = 33 ps (2.5 V, inverter cell High Speed type, F/O =1, No load)
* Gate power consumption : 0.02 uyW/MHz (1.5 V, F/O =1, No load)
* High-load driving capability : lo =2 mA/4 mA/8 mA/12 mA mixable
* Qutput buffer cells with noise reduction circuits
* Inputs with on-chip input pull-up/pull-down resistors (25 kQ typical) and bidirectional buffer cells
» Buffer cells dedicated to crystal oscillator
* Special interface (P-CML, LVDS, T-LVTTL, SSTL, PCI, USB, GTL+, and others including those under
development)
* |P macros (CPU, PCI, USB, IrDA, PLL, DAC, ADC, and others including those under development)
* Capable of incorporating compiled cells (RAM/ROM/FIFO/Delay line, and others.)
¢ Configurable internal bus circuits
¢ Advanced hardware/software co-design environment
* Support for static timing sign-off
Dramatically reducing the time for generating test vectors for timing verification and the simulation time
* Hierarchical design environment for supporting large-scale circuits
¢ Simulation (before layout) considering the input slew rate and detailed RC delay calculation (after layout) ,
supporting development with minimized timing trouble after trial manufacture
(Continued)
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(Continued)
* Support for memory (RAM/ROM) SCAN

e Support for memory (RAM) BIST
¢ Support for boundary SCAN
* Support for path delay test
» A variety of package options
(SQFP, HQFP, PBGA, LQFP, FBGA under development)

B MACRO LIBRARY (Including macros being prepared)
1. Logic cells (about 700 types)

e Adder e AND-OR

¢ AND-OR Inverter * Decoder

¢ Clock Buffer * Non-SCAN Flip Flop
e Latch e Inverter

¢ NAND » Buffer

e AND * OR-AND Inverter

* NOR * OR

* SCAN Flip Flop * Selector

¢ BUS Driver * ENOR

* EOR * Boundary Scan Register
e Others

2. IP macros

CPU SPARCIite, ARM7

Interface macro USB, IrDA, etc.

Multimedia processing macros JPEG, etc.

Mixed signal macros ADC, DAC, Analog switch, etc.
Compiled macros RAM, ROM, FIFO, Delay Line,
PLL Analog PLL

3. Special I/O interface macros
e P-CML
* USB
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B CHIP STRUCTURE
The chip layout of the CE77 series consists of two major areas : chip peripheral area and basic cell area.

The chip peripheral area contains the input/output buffer cells for interfacing with external devices and the
associated bonding pads. The basic cell area contains some of input/output buffer cells, the unit cells and the
compiled cells.

* Chip configuration

Bonding pad I/O buffer cell

/

™ Basic cell area
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B COMPILED CELLS

Compiled cells are macro cells which are automatically generated with the bit/word configuration specified. The
CE77 series has the following types of compiled cells (Note that each macro is different in word/bit range

depending on the column type) .

1. Clock synchronous single-port RAM (1 address, 1 RW)

(High density type) / (Partial write type)

Column type Memory capacity Word range Bit range Unit
4 16t0 72 K 16t0 1 K 1to72 bit
16 64 to 72 K 64 to 4 K 1t0 18 bit
(Ultra high density type)
Column type Memory capacity Word range Bit range Unit
4 64 to 72 K 32to 1K 2to 72 bit
4 2064 to 512 K 1032to 4 K 210128 bit
16 4160to 512 K 2080to 16 K 210 32 bit
(Low power consumption type)
Column type Memory capacity Word range Bit range Unit
4 128to 72 K 32to1K 4t072 bit
8 256 to 72 K 64 to 2 K 4 to0 36 bit
(High speed type)
Column type Memory capacity Word range Bit range Unit
8 128 10 144 K 32t02K 41072 bit
2. Clock synchronous dual-port RAM (2 addresses, 1 RW/1 R)
Column type Memory capacity Word range Bit range Unit
4 16to 72K 16t0 1K 1to 72 bit
16 64 to 72 K 64 to 4 K 1t0 18 bit
3. Clock synchronous register file (3 addresses, 1W/2R)
Column type Memory capacity Word range Bit range Unit
1 4608 410 64 1to72 bit
4. Clock synchronous register file (4 addresses, 2W/2R)
Column type Memory capacity Word range Bit range Unit
1 4608 4 to0 64 1to 72 bit
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Clock synchronous ROM (1 address, 1R)

Column type Memory capacity Word range Bit range Unit
8 12810 512 K 32t04 K 4to0 128 bit
16 128to 512K 64 to 8 K 2to 64 bit

Clock synchronous delay line memory (2 addresses, 1TW/1R)

Column type Memory capacity Word range Bit range Unit
8 512t0 32 K 32t0 1K 16 to 32 bit
16 512t0 32K 64 to 2 K 8to 16 bit
32 512t0 32 K 128104 K 4108 bit

Clock synchronous FIFO memory (2 addresses, 1W/1R)

Column type Memory capacity Word range Bit range Unit
8 512t0 32 K 32to 1K 16 to 32 bit
16 512t0 32K 64 to 2 K 8to 16 bit
32 512t0 32 K 128t0 4 K 4108 bit
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B ABSOLUTE MAXIMUM RATINGS

L Rating
Parameter Symbol Application - Unit
Min Max
Voo=14Vto27V +3.0*
Power supply voltage™" Vob -0.5 \
Voo=2.7V1t03.6V +4.0*5
Voo +0.5(<3.0V)*
Input voltage * Vi — -05 \Y
Voo +0.5(<4.0V)*®
Voo +0.5(<3.0V)*
Output voltage*! Vo — -05 \Y
Voo +0.5(<4.0V)*®
Storage temperature Tst — -55 +125 °C
Junction temperature Tj — —40 +125 °C
Powerless type
L type (lo. = 2 mA) — +13
Normal type
M type (lo. = 4 mA) — +13
Output current*? lo 5 : mA
ower type
H type (loL = 8 MA) — +13
High power type
Viype (loL = 12 mA) - 26
Power-supply pin current *3 Io Per Voo, GND pin — 60 mA

*1:Vss=0V

*2 : Maximum output current which can be supplied constantly.

*3 : Maximum supply current which can be supplied constantly.

*4 : Internal gate part in case of single power supply or dual power supply.
*5:1/O part in case 3.3 V I/F or 2.5 V I/F is used by dual power supply.

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current,
temperature, etc.) in excess of absolute maximum ratings. Do not exceed these ratings.
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B RECOMMENDED OPERATING CONDITIONS
1. Single power supply
e Conditions: Voo =2.5V+0.2 V, Vss =0V

Value
Parameter Symbol - Unit
Min Typ Max
Power supply voltage Vop 2.3 2.5 2.7 \'%
) CMOS normal 1.7
“H” level input voltage - ViH — Voo + 0.3 \
CMOS schmitt Vob x 0.8
CMOS normal +0.7
“L” level input voltage - Vi -0.3 — \Y
CMOS schmitt Vop x 0.2
Junction temperature Ti -40 — +125 °C
e Conditions: Voo = 1.8 V£0.15V, Vss=0V
Value
Parameter Symbol - Unit
Min Typ Max
Power supply voltage Vool 1.65 1.8 1.95 \
CMOS normal Vop x 0.65
“H” level input voltage ViH — Voo + 0.3 \
CMOS schmitt Voo x 0.8
CMOS normal Voo x 0.35
“L” level input voltage Vi -0.3 — \Y
CMOS schmitt Voo x 0.2
Junction temperature Tj -40 — +125 °C
e Conditions: Voo =1.5V+0.1V,Vss=0V
Value
Parameter Symbol - Unit
Min Typ Max
Power supply voltage Vool 1.4 1.5 1.6 \
CMOS normal Voo x 0.7
“H” level input voltage - ViH — Voo + 0.3 \
CMOS schmitt Vop x 0.8
CMOS normal Voo x 0.3
“L” level input voltage Vi -0.3 — \
CMOS schmitt Voo x 0.2
Junction temperature T; -40 — +125 °C
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2. Dual power supply

e Conditions: Vooe = 3.3 V+0.3 V/Vooi = 2.5 V+0.2 V, Voo = 1.8 V£0.15 V, Vooi = 1.5 V£0.1 V, Vss =0 V

Parameter Symbol Value Unit
Min Typ Max
Vope 3.0 3.3 3.6
Power supply voltage Voo T4 — 57 \Y
1.5V CMOS normal Voo x 0.7
1.8 V CMOS normal Voo x 0.65 Voo + 0.3
2.5V CMOS normal 1.7
3.3 V CMOS normal 2.0 Vooe + 0.3
“H” level input voltage | 1.5 V CMOS schmitt ViH — \Y
1.8 V CMOS schmitt Vooi x 0.8 Voo + 0.3
2.5V CMOS schmitt
3.3 V CMOS schmitt Vooe x 0.8 Vooe + 0.3
5V Tolerant 2.0 5.5
1.5V CMOS normal Voo x 0.3
1.8 V CMOS normal Vool x 0.35
2.5V CMOS normal +0.7
3.3V CMOS normal +0.8
“L” level input voltage [ 1.5 V CMOS schmitt Vi -0.3 — \Y
1.8 V CMOS schmitt Vooi x 0.2
2.5V CMOS schmitt
3.3 V CMOS schmitt Vooe x 0.2
5V Tolerant +0.8
Junction temperature Tj -40 — +125 °C




CE77 Series

e Conditions: Vooe = 2.5 V+0.2 V/Vooi = 1.8 V+0.15 V, Vooi= 1.5 V+0.1 V, Vss =0 V

Value
Parameter Symbol - Unit
Min Typ Max
P | " VooE 2.3 2.5 2.7 v
ower su voltage
PPY g Vooi 14 — 1.95
1.5V CMOS normal Voo x 0.7
Vooi + 0.3
1.8 V CMOS normal Voor x 0.65
2.5V CMOS normal 1.7 Vooe + 0.3
“H” level input voltage ViH — \"
1.5V CMOS schmitt
Voo x 0.8 Voo + 0.3
1.8 V CMOS schmitt
2.5V CMOS schmitt Vboe x 0.8 Vooe + 0.3
1.5V CMOS normal Voo x 0.3
1.8 V CMOS normal Vooi x 0.35
2.5V CMOS normal 0.7
“L” level input voltage Vi -0.3 — \
1.5V CMOS schmitt
Voo x 0.2
1.8 V CMOS schmitt
2.5V CMOS schmitt Vooe x 0.2
Junction temperature Ti -40 — +125 °C

WARNING: The recommended operating conditions are required in order to ensure the normal operation of the
semiconductor device. All of the device’s electrical characteristics are warranted when the device is
operated within these ranges.

Always use semiconductor devices within their recommended operating condition ranges. Operation
outside these ranges may adversely affect reliability and could result in device failure.
No warranty is made with respect to uses, operating conditions, or combinations not represented on

the data sheet. Users considering application outside the listed conditions are advised to contact their
representatives beforehand.
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B DC CHARACTERISTICS

* Single power supply : Voo = 2.5 V (Standard)

(Vop=2.5V+0.2V,Vss=0V, Tj=-40 °C to +125 °C)

resistance

Pull-down Vi1 = Voo

. Value .
Parameter Symbol Conditions - Unit
Min Typ Max
T2 — — 0.1
T3, T4 — — 0.2
T5t0 T7 — — 0.3
T8, T9 — — 0.4
TA — — 0.5
Power supply current* Iops mA
TB, TC — — 0.6
TD — — 0.8
TE — — 1.0
TF — — 1.1
TG — — 1.3
“H” level output voltage| Von |lon =-100 pA Vop — 0.2 — Voo \Y
“L” level output voltage| Vo. |loL =100 pA 0 — 0.2 V
H'leveloutputvoltage | |5 5y vpp= 2.5 v40.2 v 2 — — —
V-| characteristics
L"leveloutputcurrent | |5 5y v = 2.5 v40.2 V 2 — — —
V-| characteristics
Input leakage current I — — — 5 A
Pull-up/pull-down Re Pull-up V=0V 10 o5 120 KO

*1 : When the memory is in a standby mode and analog macro is in a power-down mode. At both cases, conditions
are Vin = Voo, ViL = Vss, and Tj = +25 °C. The above values may not be guaranteed when the input buffer with

a pull-up/pull-down resistor or a crystal oscillator buffer is used.

*2 : Refer to “(2) 2.5 V” in B V-| CHARACTERISTICS.




* Single power supply : Voo = 1.8 V

CE77 Series
T

(Vop=1.8V +£0.15V, Vss=0V, Tj=-40 °C to +125 °C)

resistance

Pull-down Vi1 = Voo

. Value .
Parameter Symbol Conditions - Unit
Min Typ Max
T2 — — 0.1
T3, T4 — — 0.2
T5t0 T7 — — 0.3
T8, T9 — — 0.4
TA — — 0.5
Power supply current* Iops mA
TB, TC — — 0.6
TD — — 0.8
TE — — 1.0
TF — — 1.1
TG — — 1.3
“H” level output voltage| Von |lon =-100 pA Voo - 0.2 — Voo \Y
“L” level output voltage| Vo. |loL =100 pA 0 — 0.2 V
A'leveloutputvoltage | |4 gy vop = 1.8 V0.5V 2 — — —
V-| characteristics
L leveloutputcurrent | |4 gy vop = 1.8 V£0.15 V 2 — — —
V-I characteristics
Input leakage current I — — — 15 A
Pull-up/pull-down Re Pull-up V=0V 10 40 120 KO

*1 : When the memory is in a standby mode and analog macro is in a power-down mode

. At both cases, conditions

are Vin = Vop, ViL = Vss, and Tj = +25 °C. The above values may not be guaranteed when the input buffer with
a pull-up/pull-down resistor or a crystal oscillator buffer is used.

*2 : Refer to “(3) 1.8 V”in B V- CHARACTERISTICS.
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* Single power supply : Voo =1.5V

(Vop=15V+0.1V,Vss=0V, Tj=-40 °C to +125 °C)

resistance

Pull-down Vi1 = Voo

. Value .
Parameter Symbol Conditions - Unit
Min Typ Max
T2 — — 0.1
T3, T4 — — 0.2
T5t0 T7 — — 0.3
T8, T9 — — 0.4
TA — — 0.5
Power supply current*! Iops mA
TB, TC — — 0.6
TD — — 0.8
TE — — 1.0
TF — — 1.1
TG — — 1.3
“H” level output voltage| Von  |lon =-100 pA Voo — 0.2 — Vb V
“L” level output voltage| Vo. |loL =100 pA 0 — 0.2 V
H'leveloutputvoltage | |4 5y voo =15 v20.1 v 2 — — —
V-I characteristics
L leveloutputcurrent |14 5y vpp = 1.5 V0.1 V 2 — — —
V-I characteristics
Input leakage current I — — — 15 A
Pull-up/pull-down Re Pull-up V=0V 10 55 120 kQ

*1 : When the memory is in a standby mode and analog macro is in a power-down mode. At both cases, conditions
are Vin = Vop, ViL = Vss, and Tj = +25 °C. The above values may not be guaranteed when the input buffer with

a pull-up/pull-down resistor or a crystal oscillator buffer is used.

*2 : Refer to “(4) 1.5 V” in B V- CHARACTERISTICS.
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¢ Dual power supply : Vooe =3.3 V/Voo =2.5V,1.8V,1.5V
(Vobe=3.3V +0.3V/Vooi=2.5V+0.2V,1.8V+£0.15V, 1.5V +0.1V,Vss=0V, Tj=-40 °C to +125 °C)

- Value .
Parameter Symbol Conditions - Unit
Min Typ Max
T2 — — 0.1
T3, T4 — — 0.2
T5t0 T7 — — 0.3
T8, T9 — — 0.4
Power supply current*! Iops TA — — 05 mA
TB, TC — — 0.6
TD — — 0.8
TE — — 1.0
TF — — 1.1
TG — — 1.3
Vors 3.3 V output lon =—-100 pA Vooe - 0.2 — Vboe
Vors |2.5 V output lon =-100 pA Voo — 0.2 — Vool
“H” level output voltage \Y
Vorz 1.8 V output lon =—-100 pA Vool — 0.2 — Voo
Voni 1.5V output lon =—-100 pA Voo — 0.2 — Voo
Vows | 3.3 V output lo. = 100 pA 0 — 0.2
Vows |2.5V output lo. = 100 uA 0 — 0.2
“L” level output voltage \Y
Vo2 | 1.8 V output lo. = 100 pA 0 — 0.2
VoLt 1.5V output lo. = 100 pA 0 — 0.2
— 3.3V Vope =3.3V+0.3V *2 — —
“H” level output — 25V Vooi=25V+0.2V *3 — —
V- characteristics — 1.8V Vooe = 1.8 V£0.15V *4 — —
— 1.5V Vooi=1.5V+0.1V *5 — —
— 3.3V Vope =3.3V+0.3V *2 — —
“L” level output — 25V Vooi=25V+0.2V *3 — —
V- characteristics — 1.8 V Vooe = 1.8 V£0.15V *4 — —
— 1.5V Vooi=1.5V+0.1V *5 — —
Input leakage current I — — — 5 uA
33V IEE::-EEV?II:VH?Z Vope 10 25 70
Pull-up ViL=0
Pul.l-tjp/pull-down Re 25V Pull-down Vi1 = Voo 10 25 120 KO
resistance Pull-up ViL=0
18V | biidown Vis = Voo 10 40 120
Pull-up ViL=0
15V | biidown Vis = Voo 10 %5 120

*1: When the memory is in a standby mode and analog macro is in a power-down mode. At both cases, conditions
are Vi = Voo, ViL = Vss, and Tj = +25 °C. The above values may not be guaranteed when the input buffer with a
pull-up/pull-down resistor or a crystal oscillator buffer is used.

*2: Refer to “(1) 3.3 V" in B V-| CHARACTERISTICS.

*3: Refer to “(2) 2.5 V" in B V-| CHARACTERISTICS.

*4: Refer to “(3) 1.8 V" in B V-| CHARACTERISTICS*.

*5: Refer to “(4) 1.5 V" in B V-| CHARACTERISTICS.
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¢ Dual power supply : Vooe =2.5 V/Voo =25V, 1.8V,1.5V
(Vooe=2.5V +0.2V/Vooi =1.8V+0.15V, 1.5V + 0.1V, Vss=0V, Tj=-40 °C to +125 °C)

Value
Parameter Symbol Conditions - Unit
Min Typ Max
T2 — — 0.1
T3, T4 — — 0.2
T5t0 T7 — — 0.3
T8, T9 — — 0.4
TA — — 0.5
Power supply current*! Iops mA
TB, TC — — 0.6
D — — 0.8
TE — — 1.0
TF — — 1.1
TG — — 1.3
Vons  |2.5 V output lon =—-100 pA Vooe - 0.2 — Vooe
“H” level output voltage Vorz 1.8 V output lon =-100 pA Voo — 0.2 — Vool \
Vont 1.5V output lon =-100 pA Voo — 0.2 — Vool
Vois  [2.5V output lo = 100 A 0 — 0.2
“L” level output voltage Vo2 | 1.8 V output lo. = 100 pA 0 — 0.2 \
Voui | 1.5V output lo. = 100 A 0 — 0.2
— 2.5V Vooe=2.5V+0.2V *2 — —
H" level output |18V Von=18V+0.15V "3 — — —
V-| characteristics
— 1.5V Vooi=1.5V+0.1V *4 — —
— 2.5V Vooe=2.5V+0.2V *2 — —
L level output — 18V Vo= 1.8V+0.15V "3 - - —
V-I characteristics
— 1.5V Vooi=1.5V+0.1V *4 — —
Input leakage current I — — — 5 pA
Pull-up ViL=0
25V I pyll-down Vir = Voo 10 25 120
Pull-up/pull-down Pull-up ViL=0
resistance Re 18V Pull-down Vix = Voo 10 40 120 kQ
Pull-up ViL=0
15V pull-down Vi = Voo 10 55 120

*1: When the memory is in a standby mode and analog macro is in a power-down mode. At both cases, conditions
are Vi = Voo, ViL = Vss, and Tj = +25 °C. The above values may not be guaranteed when the input buffer with a
pull-up/pull-down resistor or a crystal oscillator buffer is used.

*2: Refer to “(2) 2.5 V” in B V- CHARACTERISTICS.
*3: Refer to “(3) 1.8 V" in B V-| CHARACTERISTICS*.
*4: Refer to “(4) 1.5 V" in B V-l CHARACTERISTICS.
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W V-l CHARACTERISTICS

(1)3.3V

¢ 3.3 V normal I/O V-l characteristics [ Condition : Voo =3.0 V]

(Voo =3.0V)

-l characteristics

“L” level output V

“H” level output V-1 characteristics (Voo = 3.0 V)

3.0 V normal I/O Vor-loL (Min) <Vop = 3.0 V>

3.0 V normal I/O Von-lon (Min) <Vop = 3.0 V>

o
[

1 Ltype |

VoH (V)

1.0

0.0

(vw) (uin) 10]

VoL (V)

3.0

o
F-r-

2.0

[ I
B R e

]
1

]
-1-

-
g
A

F-L_L_L_1_4_

Y ype

[
[T~ rT~"7°7°

-20.0{ H type

(vw) (wn) Hoj

-50.0

e 3.3V normal I/OV
“H” level output V-I characteristics (Voo = 3.3 V)

| characteristics [ Condition : Voo =3.3 V]

=33V)

| characteristics (Voo
3.3V normal I/O Vor-loL (Mi

“L” level output V

n

3.3 V normal I/O Von-lon (Min) <Vop = 3.3 V>

) <Voo=3.3 V>

(vw) (u) 1o

VoL (V)

o
-F-F-

3.0

TR
I M i B By

[
[~r-rT~"7°7°

(Yw) (uIN) Hoj

-50.0
¢ 3.3 V normal I/O V-I characteristics [ Condition : Vop =3.6 V ]

“H” level output V-I characteristics (Voo = 3.6 V)

| characteristics (Voo = 3.6 V)
3.3 V normal I/0 Vor-lou (Min) <Vop = 3.6 V>

“L” level output V

3.3 V normal I/O Von-lon (Min) <Voo = 3.6 V>

VOH (V)

.0

1

VoL (V)

3.0

2.0

T
'T'T'*"l"l"l'ﬁ""l"l"

M type

TreT

(vw) (u) Hop
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(3)1.8V
¢ 1.8 V normal I/O V-I characteristics [ Condition : Voo = 1.65 V]
“H” level output V-I characteristics (Voo = 1.65 V) “L” level output V-I characteristics (Voo = 1.65 V)
1.8 V normal I/O Vor-lon (Min) <Vop = 1.65 V> 1.8 V normal I/O Vor-lo. (Min) <Vop = 1.65 V>
VOH (V) 200 ——r———— —
0.0 (-
0.0
g
&\ ~
E = 100
o =
= ~
s -10.0 3
3
0.0
0.0
-20.0
¢ 1.8 V normal I/O V-I characteristics [ Condition : Vop =1.8 V]
“H” level output V-I characteristics (Voo = 1.8 V) “L” level output V-I characteristics (Voo = 1.8 V)
1.8 V normal I/O Vor-lon (Min) <Voo = 1.8 V> 1.8 V normal I/O Vor-lo. (Min) <Vopo =1.8 V>
VOH (V) 20.0 —
0.0 S SR I S S
00 i Viype ;|
Z N
T £ -+ H type oo
= £ 100 =
2 ool . =]
S -10.0 3 .1 Mtype |
=T S S S S 7 7 Ltype ;-
o o 0.0 : 2.0
-20.0 ———— S VoL (V)
¢ 1.8 V normal I/O V-I characteristics [ Condition : Voo =1.95 V]
“H” level output V-I characteristics (Voo = 1.95 V) “L” level output V-I characteristics (Voo = 1.95 V)
1.8 V normal I/O Vor-lon (Min) <Vop = 1.95 V> 1.8 V normal I/O Vor-lot (Min) <Vop = 1.95 V>
20.0 ————— —
0.0
0.0
. <
< £
E -0y = 100
< =3
= S
N— —O
I
S 200
; 0.0
ARRE R ro-eresaseos 0.0
-30.0
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* 1.5V normal I/O V-I characteristics [ Condition : Voo =1.4 V]

“H” level output V-I characteristics (Voo = 1.4 V)

(4)1.5V

| characteristics (Voo =1.4 V)
1.5V normal I/O Vor-lo. (Min) <Vobo =1.4 V>

“L” level output V

1.5 V normal I/O Vor-lon (Min) <Vobo = 1.4 V>

VoL (V)

(Yw) (uIn) 7o)

(vw) (u) Hoy

* 1.5 V normal I/O V-I characteristics [ Condition : Voo =1.5V ]

“H” level output V-I characteristics (Voo = 1.5 V)

| characteristics (Voo = 1.5 V)

“L” level output V-

@)

1.5V normal |/

(Min) <Voo = 1.5 V>

1.5V normal I/O Von-lon

Vou-loL (Min) <Vop =1.5 V>

VoL (V)

(Yw) (un) 7o)

Liype |

(vw) (u) Hop

¢ 1.5V normal I/O V-I characteristics [ Condition : Voo = 1.6 V ]

“L” level output V-1 characteristics (Voo = 1.6 V)

level output V-I characteristics (Voo = 1.6 V)

nH!!

1.5V normal I/O Voi-loL (Min) <Vob =1.6 V>

1.5V normal 1/O Vor-lon (Min) <Voo = 1.6 V>

(Yw) (u) o)

VoL (V)

(vw) (W) Hoy

-20.0
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CE77 Series

B AC CHARACTERISTICS

(Vob=1.8V +£0.15V, Vss =0V, Tj=-40 °C to +125 °C)

Parameter Symbol Value Unit
Min Typ Max

Delay time tpa™? typ*? x tmin*3 typ*? x ttyp*s typ*? x tmax*3 ns
*1 : Delay time = propagation delay time, enable time, disable time
*2 1 “typ” is calculated from the cell specification.
*3 : Measurement condition

Measurement condition tmin ttyp tmax
Voo =2.5V+£0.2V,Vss=0V, Tj=-40°C to +125 °C 0.60 1.00 1.64
Voo=1.8V+£0.15V,Vss=0V, Tj=-40°C to +125 °C 0.84 1.57 2.84
Voo=15V+0.1V,Vss=0V, Tj=-40 °C to +125 °C 1.14 2.22 4.09

Note : tpd Max is calculated according to the maximum junction temperature (T;) .

B INPUT/OUTPUT CAPACITANCE

(f=1MHz, Voo =Vi=0V, Tj=+25 °C)

Parameter Symbol Value Unit
Input pin Cin Max 16 pF
Output pin Cour Max 16 pF
Input/output capacitance Cilo Max 16 pF

B DESIGN METHOD

Linking a floor plan tool and a logic synthesis tool enables automatic circuit optimization using floor plan infor-
mation. In addition, CDDM (Clock Driven Design Method) clock tree synthesis tools using floor plan information
is also available. Using floor plan information at a pre-layout stage prevents major problems with setup and hold
timings which can occur after layout. Using a hierarchical layout method to support larger-scale circuit design

considerably shortens the overall design cycle time.
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B THE NUMBER OF GATES USED AND PACKAGES
1. Counting the number of the gates used

Evaluation of the basic cell count used has revealed some problems including the circuit complexities, difference
of the utilization depending on the circuit design scheme (whether it is designed with the logic synthesis) or

being unable to achieve the minimum layout with the logically synthesized circuit.

To cope with those problems, Fujitsu Microelectronics developed the AREA as a criteria where the circuit size
and the layout feasibility is determined. The AREA is a basic cell conceived from the viewpoint of congestion of

the wiring; it has been calculated from the actual basic cell count and pin count in units of BC.

Estimate method for the frame include the conventional one by the basic cell count and the one by the AREA

for more detailed estimate.

Hard macro basic cell count and AREA count for unit cell, /O buffer cell or compiled cell are listed in the respective

cell characteristic table.

2. Packages

The table below lists the package types available and the reference number of gates used.

Consult Fujitsu Microelectronics for the combination of each package and the availability.

CE77 (V-FRAME)

Package PFi’tigh 0Ok 1000k 2000k 3000k 4000k 5000k 6000k 7000k 8000k~
PinCount(mm)|||||||||||||||||||||||||||||||||||||||||||||||
s | 176 | 05 | — 274k

Q| 208 | 05 803k

F | 240 | 05 965k

P

H| 208 ] 05 1776k

Q| 240 0.5 2276k

F | 256 | 0.4 1776k

P 1304 | 05 7128k
E 256 | 1.27 618k

G

A

Note : The packages that can be used depend on the circuit configuration. For details, contact Fujitsu Microelec-

tronics.




CE77 Series
T

CE77 (T-FRAME)

Pacgage P'?tigh Ok 500k 1000k 1500k 2000k 2500k 3000k 3500k 4000k 4500k 5000k 5500k
PinCount(mm)||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
L| 144 | 05 1241k

al 176 | 05 744k

F| 208 ]| 05 1375k

P| 256 | 0.4 2109k

H| 208 05 2678k

al 240 | 05 2109k

F| 256 | 0.4 2109k

P| 304 | 05 4538k

F | 144 | 08 461k

B| 176 | 0.8 646k

G| 224 | o8 1375k

A | 228 | 0.75 2109k

P | 256 | 1.27 2109k

B| 352 | 1.27 2678k

g 420 | 1.27 3789k

Note : The packages that can be used depend on the circuit configuration. For details, contact Fujitsu Microelec-
tronics.
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CE77 Series

H BASIC CHARACTERISTICS

Transfer characteristics
(Typical CMOS input buffer) 1

Transfer characteristics
(Typical CMOS input buffer) 2

3.0 | |
Vob=2.7V
20 Vob=1.95V o5 Vob=25V yd
Vob=1.8V : VbD = 2.3V /
Vbb=1.6V
1.5 VDDI= 15V 2.0
< |vob=14 v( S
g 1.5
5 5
310 2
1.0
0.5
0.5
0.0 0.0 /
0.6 0.7 0.8 0.9 1.0 1.1 1.00 1.05 110 1.15 120 1.25 1.30 1.35 1.40
Vin (V) Vin (V)
Transfer characteristics (Typical schmitt input buffer) 1
2.0 Vop=1.95V
Vbb=1.8V
Vbob=1.6V
15 Vbob=15V
S Vop=1.4V
5
§) >
S0
wf o] w|
81818 8118
0.5 ST>1> STT1>1
0.0
04 05 06 07 08 09 10 11 12 13 14
Vin (V)
Transfer characteristics (Typical schmitt input buffer) 2
3.0
Vbp=2.7V
2.5 Vbb=25V
Vob=2.3V
2.0
=
- 15
3 >|[>] >
> all vl ~
[aV] [aV] V]
1.0 N o nf
[a} a a
o o o
S 1
0.5
.0
0.6 070809 1.0 11121314 1516 1.7 1.8 1.9
Vin (V)
(Continued)
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CE77 Series
T

Transfer characteristics (3.3 V normal CMOS input buffer Vooi = 2.5 V)

3.00

2.50 ( Yy

2.00 . Pt
— Il ] 1]
=1.50 W W W
— o o (=]
3 > > >
>1.00

JL )

0.00

-0.50

1.00 110 120 130 140 150 1.60 1.70
Vin (V)

Transfer characteristics (3.3 V normal schmitt input buffer Voo = 2.5 V)

3.00

2.50

3.3V

3.6V
3.3V

3.0V |

- 1

|
VDDE=3.6V

Vour (V)
.
o
VDDE =
VDDIIE
VDDE =
VDDE

VbDE=3.0V

0.00
0.80 1.30 1.80 2.30

Vin (V)
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FUJITSU MICROELECTRONICS LIMITED

Shinjuku Dai-Ichi Seimei Bldg. 7-1, Nishishinjuku 2-chome, Shinjuku-ku,
Tokyo 163-0722, Japan Tel: +81-3-5322-3347 Fax: +81-3-5322-3387

http://jp.fujitsu.com/fml/en/

For further information please contact:

North and South America

FUJITSU MICROELECTRONICS AMERICA, INC.
1250 E. Arques Avenue, M/S 333

Sunnyvale, CA 94085-5401, U.S.A.

Tel: +1-408-737-5600 Fax: +1-408-737-5999
http://www.fma.fujitsu.com/

Europe

FUJITSU MICROELECTRONICS EUROPE GmbH
Pittlerstrasse 47, 63225 Langen,

Germany

Tel: +49-6103-690-0 Fax: +49-6103-690-122
http://emea.fujitsu.com/microelectronics/

Korea

FUJITSU MICROELECTRONICS KOREA LTD.
206 KOSMO TOWER, 1002 Daechi-Dong,
Kangnam-Gu,Seoul 135-280

Korea

Asia Pacific

FUJITSU MICROELECTRONICS ASIA PTE LTD.
151 Lorong Chuan, #05-08 New Tech Park,
Singapore 556741

Tel: +65-6281-0770 Fax: +65-6281-0220

http://www.fujitsu.com/sg/services/micro/semiconductor/

FUJITSU MICROELECTRONICS SHANGHAI CO., LTD.
Rm.3102, Bund Center, No.222 Yan An Road(E),
Shanghai 200002, China

Tel: +86-21-6335-1560 Fax: +86-21-6335-1605
http://en.fujitsu.com/fmc/

FUJITSU MICROELECTRONICS PACIFIC ASIA LTD.
10/F., World Commerce Centre, 11 Canton Road
Tsimshatsui, Kowloon

Hong Kong

Tel: +852-2377-0226 Fax: +852-2376-3269
http://en.fujitsu.com/fme/tw

Tel: +82-2-3484-7100 Fax: +82-2-3484-7111
http://www.fmk.fujitsu.com/

All Rights Reserved.

The contents of this document are subject to change without notice.

Customers are advised to consult with sales representatives before ordering.

The information, such as descriptions of function and application circuit examples, in this document are presented solely for the purpose
of reference to show examples of operations and uses of FUIITSU MICROELECTRONICS device; FUIITSU MICROELECTRONICS
does not warrant proper operation of the device with respect to use based on such information. When you develop equipment incorporat-
ing the device based on such information, you must assume any responsibility arising out of such use of the information.

FUJITSU MICROELECTRONICS assumes no liability for any damages whatsoever arising out of the use of the information.

Any information in this document, including descriptions of function and schematic diagrams, shall not be construed as license of the use
or exercise of any intellectual property right, such as patent right or copyright, or any other right of FUJITSU MICROELECTRONICS
or any third party or does FUIITSU MICROELECTRONICS warrant non-infringement of any third-party's intellectual property right or
other right by using such information. FUJITSU MICROELECTRONICS assumes no liability for any infringement of the intellectual
property rights or other rights of third parties which would result from the use of information contained herein.

The products described in this document are designed, developed and manufactured as contemplated for general use, including without
limitation, ordinary industrial use, general office use, personal use, and household use, but are not designed, developed and manufactured
as contemplated (1) for use accompanying fatal risks or dangers that, unless extremely high safety is secured, could have a serious effect
to the public, and could lead directly to death, personal injury, severe physical damage or other loss (i.e., nuclear reaction control in
nuclear facility, aircraft flight control, air traffic control, mass transport control, medical life support system, missile launch control in
weapon system), or (2) for use requiring extremely high reliability (i.e., submersible repeater and artificial satellite).

Please note that FUIITSU MICROELECTRONICS will not be liable against you and/or any third party for any claims or damages arising
in connection with above-mentioned uses of the products.

Any semiconductor devices have an inherent chance of failure. You must protect against injury, damage or loss from such failures by
incorporating safety design measures into your facility and equipment such as redundancy, fire protection, and prevention of over-current
levels and other abnormal operating conditions.

Exportation/release of any products described in this document may require necessary procedures in accordance with the regulations of
the Foreign Exchange and Foreign Trade Control Law of Japan and/or US export control laws.

The company names and brand names herein are the trademarks or registered trademarks of their respective owners.

Edited Strategic Business Development Dept.
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