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The UHB series of 1,5-micron CMOS gate arrays Is a highly integrated low-powsr, ultra high-speed product famlly that derives its
enphanced performance and Increasaed user flexlbliity from the use of a system-proven, dual-column gate. structure and 2-layer
metal interconnect technology. The unique dual-column gate structure Increases density and speed performance, as well as gate

utllization.

Internal high-drive clock buffers minimize clock skew across the chip while Internal bus performance and Integrity Is assured by
Incorporating 3-state transmigsion gate logic underneath the routing channels. The high-drive output buffers provide highly

symmetrical output waveforms,

FEATURES

o High-density sillcon gate CMOS technology

~ 330 to 12,000 usable gates

- 90% maximum utlilzatlon fully autorouted
¢ Ultra high speed

- typloal 0.9 ns gate delay

~ narrow delay varlatlon
e High sink current capabiliity

- 3.2 mA, 8 mA, 12 mA, and 24 mA options
avallable

- gelactable edge rate oontrol
o Low-skew clock sighal distribution
- High-performance clock drivers
- Hierarchioal clock distribution
- Frequency-dependent clock routing

Automatic test pattern generation for 6K gates and up
- complete family of scan design macros avallable

2-column gate structure enhances macro performance

High-performance Interna! 3-state bus

- burled cells within the routing channels ensure high
density and rellable performance

Proven 1.5-micron 2-layer metal technology
Highest pin-to-gate count commerclally avallable
- 60 loglo 170 for 336 gates
- 222 logic I/O for 1200 gates
input buffers Incorporating pulf-up/puti-down resistance
Bulit-In feedback resistors for osclilators
User-defined hlerarchy-driven placement

Maximum

Device Name | Utilizable Gates! | Signal Pins?
C-330UHB 3386 gates 80
C-530UHB - 530 gates [:{:]
C-830UHB 830 gates 78
C-1200UHB 1233 gates 92
C-1700UHB 1724 gates 108
C-2200UHB 2220 gates 123
C-3000UHB 3066 gates 148
C-4100UHB 4174 gates 163
C-8000UHB 6000 gates 163
C-8700UHB 8768 gates 188
G-12000UHB' 12734 gates 220

1. Gates avallable for loglo (exclusive of I/O usage).

2. Maximum signal pin numbers depend on the output

drive requirements and tha package selected.

Copywrite ® 1088 by FUNTSU LRTED and Fujltsu Microslectranics, inc.
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2-Input Gate
Device Name Part Number ggrl#;ﬂ:{t‘; s'f;'fn’gf" F"‘;nms B?stla; CNelllggzrcor'\lp
C-330UHB MBB25xxx 336 gates 60 610 gates
C-530UHB MBB24xxx 530 gates 66 840 gates
C-830UHB MB623xxx 830 gates 76 1176 gates
C-1200UHB MB622xxx. 1233 gates 92 1680 gates
C-1700UHB ) MB62{xxx 1724 qateg 108 2232 gates
C-2200UHB MBSbexx 2220 gates 123 2800 qat;s
C-3000UHB MB606XXX 3066 gates 148 3744 gates
C-4100UHB MBGO&XXX 4174 gates 163 4888 gates
_C-GOOOUHB MBso4xx_x 6000 gates 163 6976 gates
C-8700UHB MB603xxX 8768 gates 188 9720 gates
) C-12000UHB MBE02xxx 12734 gates 220 13728 gates
Notes Typloal device gate speed, with F/0O=2, for a 2-input NAND gate, Is 0.9 ns. 7

A basle call 18 equivalent to a 2-Input gate

i1,
2. ta.
g. Basle cells on chlp are also used for 1/Q buffer function,

The maximum slignal pin numbers depend on the output drive requirements and the package selectlon.

AC CHARACTERISTICS

BEST/WORST CASE MULTIPLIERS FOR PROPAGATION DELAYS

Propagation delays characteristic of a gate array are a function of several factors, Including opérating temperature, supply
voltage, fanout loading, Interconnection routing metal, process varlation, input transition time, and Input signal polarity.
Temperature and supply voltage factors atfecting propagation delays In the UHB CMOS famlly of gate arrays are given in the

table below.
Pre-Layout Simulation Post-Layout SImuIa\lén
Tcnag:;aeluro VDD' 5Vi 6% VDD =5Vi10% vDD’ 5V+ 5% VDD = 5V£10% ,
Bast Case|Worst Case| Best Case|Worst Case | Best Case|Worst Case | Best Case] Worst Case
1. 0 - 70°C 0.35 1.65 0.30 1.75 0.40 1.60 0.35 1.70
2, =20 - 70°C 0.35 1.65 0.25 1.78 0.35 1.60 0.30 1.70
3. -40 - 70°C 0.25 1.65 0.20 1.75 0.30 1.60 0.25 1.70
4, -40 - 85°C 0.25 1.76 0.20 1.85 0.30 1.70 0.25 1.80

1. = commerclal temperature range
4. = Industrial temperature range

Constants for caloulating the delays dus to process varlation, fanout loading, Interconnection routing metal, transition time, and
signal polarity are given for each unit cell In the UHB Unit Cell Library, Delays using these factors are calculated for a

representative selaction of unlt cells and are shown in the Propagation Delays table on the following page.
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REPRESENTATIVE PROPAGATION DELAYS

Caleulations are representative of unit cells In the C12000UHB (UHB 12000-Gate CMOS Gate Array).
Typlcdal values are Indicated. Worst case multipllers are applled to typlcal values. Smalier arrays can exhibit significantly greater
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spead.
£ Propagation Delays (In ns)
Unit Cell Unit Celi | Equlvalent Input
Functlon Name | Gats Count | Transition NDI (Fan-out)
) 1 2 4 8 16 32
Inverter VIN 1 tPLH, 0.88 1.51 2,38 3,53 5.19 8.09
t PHL 0.67 1.04 1.62 | 2.18 3.11 4,74
Power 2-Input NAND N2K 2 t pLH, 0.68 .99 1.41 1,99 2,83 4,27
t PHL 0.68 .97 1,34 1.85 2,58 3.85
Power 16-Input NAND NGB 1 :PLH, 1.82 2,15 2.57 3.15 3,99 5.43
t PHL 3,69 3.93 4,25 4.69 5.31 6,40
Power 2-Input NOR R2K 2 : PLH, 0.95 1.53 2,27 3.29 4,75 7.28
PHL 0.67 0.91 1.23 1,67 2.29 3,38
Power Exclusive OR X2B 4 :PLH. 1,72 | 2.05 2.47 3.05 3.89 5.33
) PHL 1.82 2,03 2.29 2.68 3.18 4,08
3-wide 2-AND 6-Input D36 3 :PLH. 1.78 2,93 4.41 6.45 9.37 4.43
AND-OR Inverter (A—+Y) PHL 1,22 | 180 | 254 | 358 | 502 | 7.55
2-wide 2-OR 4-Input a24 2 ;-PLH, 1.54 2,73 4,27 6.39 9,40 | 14.65
OR-AND-Inverter (A—¥X) PHL 120 | 178 | 262 | as4 | 500 | 7.83
Power 2-AND 8-Wide T28 1 tpLH, 2,41 2.74 3.18 3.74 4.58 6.02
Multiplexer (A—+X) tPHL 1.66 1.83 2.04 2.33 2,75 3.47
Power Clock Buffer K28 3 t pLH, 1.30 1.57 1.90 2.30 2,81 3.61
t pHL 1.38 1.58 1.83 2.13 2.51 3.1
Soan 8-bit D FF with SHK 88 tpLH 5.22 5.87 6.72 7.89 9.66 | 12.45
Clock Inhibit and 2:1 tent 4,92 5.29 5.77 6.43 7.36 8.99
PHL
Data Multiplexer
(CK,IH—=Q)
Non-Scan D FF FDO 7 tpLH, 2.51 3,18 4,01 5.18 6.84 9.74
with Reset (CK—Q) t pHL 2.14 2.66 3.08 3.681 4.85 6.66
Non-Scan Power D FF FDS 8 teLH 2.7 2,50 2.92 3.50 4.34 5.78
with Clear (CK—+Q) t paL 1,89 2.10 2,36 2,73 3.25 4.15
Non-Scan 4-bit Binary c43 48 t pLH, 2.18 2.83 .68 4.85 6.51 9.41
Synchronous Up t PHL 1.10 1.43 1.85 2.43 3.27 4.7%
Counter {Cl—CO) )
Non-Soan 4-blit Blnary c45 48 tPLH, 2.52 3.22 4,12 5.36 7.3 | 10.21
Synchronous Up PHL 1.68 2.05 2,53 3.19 4.12 5.75
Caunter {Cl—CO}

Note: Delays for Inter-block wiring are not included
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REPRESENTATIVE PROPAGATION DELAYS (Continued)
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Caloulations are representative of unit cells In the C12000UHB (UHB 12000-Gate CMOS Gate Array).

Typleal values are Indicated. Worst case multipliers are applled to typlcal values.

Propagation Delays {in ns)
Unlt Cell Unit Cell | Equivalent input NDI (Fan-out)
Function Name | Qate Count| Transitlon
. . 1 2 4 8 16 32
Non-Scan 4-bit Binary ca7 68 toiH, 2.87 3.32 3.90 4.70 5.85 7.84
Synchronous Up/Down tPHL 3.30 3.63 4.05 4.63 5.47 6.91
Counter (DU—CO)
4-bit Binary Full Adder Ad4H 48 t LM, 1.97 2.87 4,04 5.65 7.93 11.92
with Fast Carry {Cl—S1) PHL 2.13 2.7 3.45 4.47 5.93 8.48
4:1 Selector (S5—X) T5A 5 :PLH. 1.39 2.33 3.55 5.23 7.62 11.79
PHL 1.12 1.77 2.62 3.79 5.45 8.35
4-bit Shift Reglster with Fs2 30 t PLH, 2.90 3.55 4.40 5.57 7.23 10.13
Synchronous Load t PHL 3.46 3.83 4,31 4.97 5.90 7.53
8-blt Odd Parity PO9 22 tBLH, 5.78 6.43 7.28 8.45 10.11 13.01
Generator/Checker PHL 6.00 6.33 6.78 7.33 8.17 9.61
4-wide 2:1 Data P24 12 tPLH, 1.24 1.67 1.99 2,57 3.41 4.85
Selector (A—+X) tpHL 0,97 1.14 1.35 1.64 2,08 2.78
4-bit Magnitude MC4 42 : PLH, 3.17 4,38 §.90 8.02 11.03 16.28
Comparator (IS—+0G) PHL 2.60 2.93 3.35 3.93 4,77 8.21
4-bit Bus Driver (A—X) B41 9 teLH, 1.99 2,48 3.05 3.76 4.64 6.04
t PHL 1,87 2.29 2,78 3.39 4.14 5.34
Input Buffer (Inverter) ns 5 t pLH, 1.84 2.11 2.44 2.84 3.85 4.15
PHL 1.78 2,05 2.38 2,78 3.29 4,09
Clock Input Buffer [1¢:) 4 tpLH 2,49 2.63 2,79 2,99 3.24 3.84
(inverter) t PHL' 1.94 2,08 2,24 2.44 2.69 3.09
Output Buffer Load in pF )
12 26 50 100 200 400
Output Buffer (True) 028 2 teLH 2,37 3.10 4.50 7.30 12,90 | 24.10
PHL’ 3.24 4,85 77.95 14.15 26.55 51.35
Power Output Buffer o2L. 2 teLH 2.53 3.02 3.94 5.79 9.49 16.89
{True) ) t oy 2,47 3.01 4.03 6.08 10.18 18,38
3-State Output Buffer O4T 4 tpLH, 3.09 3.82 5,22 8.02 13.62 24.82
(True) eyl 4,08 §5.77 9.02 15.62 28.52 54,52
Power 3-State Output 04w 4 tpLH 3.48 3/97 4,92 6.82 10,62 18.22
Buffer {True) t pHL' 4.68 5.30 6.47 8.82 13.62 22,92
3-State Output and HET 8 tpLH 3.09 3.82 6.22 8.02 13.62 24,82
Input Buffer (True) PHL' 4.08 5.77 9.02 15.57 28.52 54.52
Power 3-State Output Hew 8 tpLH, 3.48 3.97 | 4.92 6.82 10.62 18.22
and Input Buffer (True) tpHL 4.68 5.30 6.47 8.82 13.52 22,92

Note: Delays for Inter-block Wirlnq are not Included
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ABSOLUTE MAXIMUM RATINGS!

Rating Symbot Minimum Maximum Unit

Supply Voitage Voo Vgg?-0.6 6.0 v
Input Voltage A Vgg2-0.8 Vppt0.6 v
Output Voltage _ Vo Vgs *-0.5 Vpp+0.5 WV

lop =3.2mA -40 +40
Output Current® lo, =imA los ~40 +80 mA

loL=12mA —60 +120

loL=24mA -80 +180
Storage Temperature %ZZ?{Q“ Tatg :2(5) ﬂgg °C
Temperature Under Blag g':rs%{glo Thlas :gg :ags °C

Notas: 1. Permanent device damage may oceur if absolute maximum ratings are exceeded. Functional oberatlon should
be restricted to the conditions as detalled In the operation sectlons of tha data sheet, Exposure to absolute
maximum rating ¢onditions for extended perlods may affect device rellabliity,

? 2. Vss =0V,

3. Only one output at a time may be shorted for more than one second.

RECOMMENDED OPERATING CONDITIONS

Minimum

Parameter Symbol Typlecat Maximum Unit
Supply Voltage " Vop 4.75 5.0 5.25 v
Input High Voltage for TTL Input VIH 2.2 - - v
Input Low Voitage for TTL Input ViL - - 0.8 \'
input High Voltage for CMOS Input ViH Vpo %0.7 - - \'
Input Low Voltage for CMOS Input ViL - - Vppx 0.3 v
Operating Temperature TA 0 - 70 °c
CAPACITANGCE (TA=25°C.Vpp= Vi = OV, f=1MHz)
Parameter Symbol Minimum Typlecal Maximum Unit
Input Pin Capacitance CiN - - 16 pF
Output Pin Capacitance - - )
(loL=3.2mA, 8mA or 12mA ) Cour 18 pF
Output Pin Capacitance - -
(loL=24mA } Cour 18 pF
1/Q Pin Capacitance C - -
{loL=3.2mA, BmA or 12mA ) Vo 16 pF
17O Pin Capadlta.nce (o] - -
(IoL=24mA ) o 23 PF

PP ——
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DC CHARACTERISTICS
(Recommended Operating Conditlons unless otherwise noted)
Parameter Symbol Conditlon Minlmum | Typlcal Maximum | Unit
Power Supply Current 'DDS Steady State! [} —_ 100 RA
Output High Veltage
for Normal Qutput (IOL =3.2mA) Vou Igy = ~2mA 4.0 - Voo v
Output High Voltage
for Driver Qutput (lIOL =8mA) Vou loy = -2mA 4.0 —_ ) Vob v
Output High Voltage
for Driver Output (IOL =12mA} VoH loy = -4mA 4.0 — Voo \
Output High Voltage S
for Driver Output {IOL =24mA) VOH 'OH = -8mA 4.0 ) — Voo v
Output Low Voltage? ) i
for Normal Qutput {IO0L= 3.2mA) VoL loL =8.2mA Vss —_ 0.4 v
Output Low Voitage? )
for Driver Output (IOL= 8mA) VoL oL = 8mA Vss — 0.4 oV
Output Low Voltage?
for Driver Output (IOL= 12mA) VoL lo =12mA V§§ —_ 0.4 ov
Qutput Low Voltage? v )
for Driver Output (IOL= 24mA) oL loL =24mA Vss - 0.4 ov
Input High Voltage )
for TTL Input VIH - 2.2 — - \
Input Low Voltage )
for TTL Input ViL — — - 0.8 \
Input High Veltage
for GMOS Inpuit VIH - Vopx07 | — - v
Input Low Voltage
for CMOS Input ViL — - - Vopx 0.3 v
Schmitt Trigger CMOS input? V1. - ] )
Positive-going Threshold v — 2.6 3.3 4.0 v
Negatlve-golng Threshold v T-V VL to Vi 0.7 1.4 2.0 Y
Hysteresis T+ T- ViH to VL 141 1.9 2.7 v
Schmitt Trigger TTL Input? V1e —
Positive-going Threshold v —_ 1.4 1.9 2.5 v
Negative-golng Threshold v T-_V Wil to Vi 0.8 1.3 1.8 v
Hysteresls T+ ~ VT~ ViH to Vit 0.4 0.6 0.7 v
ViH = Vpp )
Input Pull-up/Pull-down Reslstor RP VL =Vss 25 50 100 kQ
Input Leakage Current ] Vi =0-Vpp -10 - 10 RA
|
Input Leakage Current (3-state) Lz Vi=0-Vpp ~-10 — 10 HA

Notes: {.VH = VDD, ViL = Vas
With certain restrictions on pin assignment
3.Thaese values for reference only
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ARRAY ARCHITECTURE T4 -([-09

The typlcal UHB chip Is camposed of double columns. of CMOS gates (baslc oelis) separated by dedicated wiring channels. A
basle cell conslsts of a palr of N-channel and a palr of P-channel translstors Interconnected by polysiiicon gate control terminals.
Qroups of baslo cells are Interconnected by custorm metalization Into unlt celle. Fujitsu unit cells provide a wide range of standard
logle functlons such as exciusive OR gates, flip-flops, buffers, and counters. The UHB Serles CMOS Gate Array family includes
over 250 different unit celle. Thase unit cells are the bullding blocks from which complex designs are constructed.

The spaces between the double columns of basle cells are occupled by channels for custom metalization. Nearly half ot these
wiring channels contain transmisslon gates that Implement Internal 3-state buses. Bus terminators located at the ends of the
double columns of cells malntain the fast value to be sent through the bus to ensure proper operation under all conditions.

The 1/0 cells around the perimeter of the matrix of cells are composed of internal cells with Input protection networke and the
potentlal to be configured as input buffers, clock lnput buffers, output buffers, power autput buffers, or bidirectional buffers.
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Typleal Chip Layout, Double Column Structure

1. Dedicated Clock Network - for high frequency clocks

2, 3-state Bus Logic - locatad In wirlng channels

3. Bus Terminators - prevent floating state on buses

4. Driver Transistors and 1/0 Protection Networks - provide high /O count
5. Double Columns - for optional macro utllization and speed

6. WIiring Channel Area - for metalization between unit cells
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DESIGN COMPONENTS

DESIGNING WITH THE UHB PRODUCT FAMILY

To Implement loglc functions, the designer bullds up the elements of the circuit from unit cells, Simple unit cells are used
hlerarchically to bulld higher level functions untll the logle is completely defined. Fujitsu offers a complete line of standard logle
functlons in the unit cell library.

Soft macros are used to Implemant targe super-cell functions such as expandable ALU's and muitipliers.

I/0 BUFFERS

Each UHB 1/0 buffer around the parimeter of the array conalste af an input proteotion. network and large N-channel and P-channe!
transistors capable of supplying the atandard 3.2-mA, 8-mA, and 12-mA output currents, Two of thess large transistor palrs may
be connacted In parallel, using high-output-current macros, to obtaln 24-maA drive. One of the I/O pads whose cutput transistors
have baen used for the 24-mA high-ourrent option may still be used as an Input,

Input /O buffers convert external TTL levels to Internal CMOS fevels or may recelve CMOS level signals directly. Cutput I/O
buffers are totem pole and may drive either CMOS and TTL levels, depending on their AC and DC loads, Any of the pins except
the dedlcated power and ground pads can be designed to be an input buffer, an input buffer with puli-up/pull-down resistance, a
clack Input buffer, an output butfer, a high-drive output buffer, an output buffor with nolse limiting resistance, a 3-state. outpyt
buffer, a bi-directional buffer, or a Schmitt trigger input buffer. There are some. restriotions on the location of 24-mA buffers.

INPUT CLOCK DRIVERS

The large output /O transistor pair Is used In a high-drive input clock driver for high fanout applications within the array. This
allows the designer to fully utllize the high speed capabilities of the UHB technclogy.

TESTING UHB DEVICES

Two options are avallable for testing UHB desligns: (1) the standard designer-supplled test patterns and test vectors (in Fujitsu's
FTDL format) and (2) the use of §can cells comblned with Automatle Test Generation {ATG) performed by Fulitsu computers for
additfonal dlagnostic test patterns. If the designer has designed with scan celis and other scan logle eélements, Fulitsu will
complete the scan test program generation.

Regardless of the selacted test optlon, It Is the responsibility of the desligner to furnish Fulitsu with enough test patterns to
guarantee that the submitted design complately performs Its Intended loglo functlons. These patterns Inciude the designer’s test
function of each 1/0 pin,

m >

SIN

COMBINATIONAL LOGIC

SouT

Dlagramatic Representation of Design Structure for Scan Testing
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VDD and VSS REQUIREMENTS

Each UHB Serles gate array device has two options for each package type, both supporting a different number of power and
ground pins, The number of power and ground pins required depends on the number of simultansously switching outputs used
in the design. Simultanecusly switching outputs (SSOs) are output signale that change fromHtoLorLto Hor fromZtoHor
Z to L within a 20-na window (Including possible ekew).

Muitiple outpute that switch at the same time can cause nolse on VoD and Vs fines and affect the performance of a device.
Thersfore, to achleve maximum rellablity, Fujiteu imits the number of SSOs per VoD pin according to the table below. The
maximum number of SSOs per pln is determined by a representative value specified for the driving oapablity of each type of
output, The total representative valus of ali SSOs used in a design must not exceed 80 per Vss pin, For example, 11 normal
3.2-mA outputs with edge rate controi, four 12-mA outputs, or three 24-mA outputs per Vas pin may be SSOs.

Output Drive Type Representative Value
per Qutput
Normal (3.2 mA) 10
High Drive (12 mA) 20

Normal (3.2 mA) with
Edge Rate Control 7

High Drive {12 mA)
with Edge Rate Control 14

High Drive (24 mA)
with Edge Rate Control 28
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ESTIMATION OF POWER DISSIPATION

In order to select a suitable ASIC package and determine system cooling requirements and system power supply requirements,
the designer needs to estimate the power dissipation of the circuit.

Power dissipation calculation In CMOS technologles Is complicated by the fact that translent currents Involved In charging and
discharging capacitances dominate the total power dissipation.

Fuliteu has simplified the calculation of power dissipation by studying a fong history of designs to determine what typleal olrouit
activity constitutes, and by observing the power dissipation characteristics of Individual gates as they operate. These parameters
are surnmarized below and are Incorporated Into the worksheet that follows.

Pd(in) = 0,073mW/MHz

pdlout) = 0.025mW/pF

pd{seq) = 0.20mW/MHz

pdlcomb) - 0.033MW/MHz
+

cY(svV %) = 1.1

The example below assumes & system clock frequenoy (f) of 25 MHz for a circult of 2700 gates with 80 inpute and 50 outputs, all
outputs loaded at 20 pF. The clroult activity, that [s, the maximum number of Internal gates, Inputs, and outputs that are
simultangously aotive, I8 20%. The mix of sequential to combinational gates I3 1:5 (20%).

Note: P Is In units of mW/MHz, except Pa(out), which is In mW/MHz/pF.
1.0 170 AC POWER CALCULATION
1.1 Number of Inpute _80_xfraq _28/2 X PO(n) X 20% = _16.43 mW

1.2 Number of outputs _50 _ x freq! 25/4 xload _20F X PD(out) X 20% = _31.26 mW
1.3 Total I/0 AC (translent) POWEE  ....ivvervirerancrcrnersnsnssscrrssssess PAC= _47,68 mW

2.0 10 DC POWER CALCULATION

2.1 Number of 3.2 mA outputsz _34__ x (0.15 X (loL + loH)) = 26,52 mw
2.2 Number of 8 mA outputs  __16_x (0.15 (loL + loH)) = 24 mW
2.3 Number of 12 mA outputs _0 X {0.15 {loL + [oH)) = 0 mw
2.4 Number of 24 mA outputs __0Q X (0.15 (0,15 X (lot + loH)) = _Q._.mW

2.5 Total 1/O DC (steady state) POWEr ....coviviericrsonsesrsnsarsenenseos|PDC=_50.62 mwW

3.0 INTERNAL GATE POWER CALCULATION
3.1 Number of used gates _2700 x % seq. _20% X freq _25/8 X PD{seq) =__337.6 ~mW

3.2 Number of used gates _2700 X % comb. _80% x freq2 _25/20 X PD(comb) = 89,1 mW
3.3 Total Internal Gate Translont POWEE «...couvesrvscrcrascssessiansssses PINT = _426.6 mW

4.0 TOTAL CHIP ESTIMATED POWER DISSIPATION
4.1 Pt (typloal) = PAC _47.68 _mW +Poc _§0.62 mW + PwT _426.6 mW=_524.8 mW

4.2 Po(worst case) = Pt=_524.8 mW xCv _1.11  =58285mW=_L6W W

Notes: 1. It Is assumed that outputs will toggle at one fourth the frequency of the system clock on the average.
2. The (loL + loH) term assumes outputs are symmetrically high and low

3, It Is assumed that anly 20% of the combinational gates are simuitaneously active, and at a frequency of one fourth
the clock frequency.
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WORKSTATION DESIGN FLOW

Fulitsu ASICs customers have a cholce of four popular CAE design packages (Dalsy, Mentor, Valld, and HP 9000) plus Fufitsu’s
own new Sun-based workstatlon software (ViewGAD) for schematlic capture and design Implementation, The design flow process
Is surmmarized In the dlagram below. The boxes outlined In bold Indicate Fujitsu-supplied software that Integrates with standard
CAE software to produce the data flles necessary ta Implement a deslgn. The design process flowchart Is somiewhat simpler for
the Fulitsu (ViewCAD) software hecause ViewCAD was written specifically for Fulitsu’s high-rellability design process.

A design loglc file and a test data flle, known as Fujitsu Loglc Design Language (FTDL) and Fujitsu Test Design Language (FTDL),
are the uitimate result of the workstation deslgn process,
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DESIGN IMPLEMENTATION FLOW T- LI-éL-l -0

After the workstatlon dealgn process Is complete, the FLDL and FTOL flles ara transferred to the mainframe environment at one
of Fujitsu's Technical Resource Centers. There, the FLDL file ls checked by the Loglo Design fAuls Check (LDRC) and a
pre-layout simulation Is made using the test data generated In FTDL, Then, after automated layout takes place, simulation is run
to valldate the LS! funotion,

When the design data Is valldated, the design flles are sent to the prototype manufacturing area where mask sets are fabricated
and englneering sample devices are manufactured for test and approval, Atter the engineering samples are fully tested and
signed off, full produation can begln.
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FUNCTIONAL INDEX OF UNIT CELL LIBRARY

Note: The load unit {Zu) I8 a normalized loading unit of capacitance representing the Input load of an inverter without matal

| nterconnection,

Unit Cell

Name Desoription Basic Cells Drive ({u) Polarity
VIN Inverter 1 18 Neg
V2B Power Inverter 1 36 Neg
Vil Double Power Inverter 2 55 Neg
BIN True Buffer 1 18 Pos
BD3 True Delay Buffer {> 5ns) 5 18 Pos
BD4 Delay Cell (> 4ns) 4 8 Pos
8D5 Delay Cell {>10ns) 9 18 Pos

8 Delay Celt {>22ns) 17 18 Pos

Unit Cell
Name Description Basic Celis Drive (fu) Polarity

Kig True Clock Buffer 2 36 Pos

K2B Power Clock Buffer 3 65 Pos

K3B Gated Clock (AND} Bufter 2 36 " Pos

K4B Gated Clock (OR) Buffer 2 36 Pos

K58 Gated Clock {(NAND) Buffer 3 36 Neg

KAB Block Clock (OR) Buffer 3 55 Pos

KBB Block Clock (OR x 10) Buffer 30 &5 Pos -

Unit Celi
Name Desoription Baslo Celis Drive (fu)

N2N 2-Input NAND 1 18
N28 Power 2-Input NAND 3 36
N2K Fast Power 2-Input NAND 2 36
N3N 3-Input NAND 2 14
N3B Power 3-input NAND 3 36
N4N 4-Input NAND 2 10
N48 Power 4-input NAND 4 38
N68 Power 6-Input NAND 5 38
N8B Power 8-input NAND 6 38
Ng8 Power 9-input NAND 8 36
NCB Power 12-Input NAND 10 36
NGB Power 16-Input NAND 11 38
N3K Fast Powsr 3-Input NAND 3 38
N4K Fast Power 4-input NAND 4 36
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FUNGTIONAL INDEX OF UNIT CELL LIBRARY (ontinses) |+ +2-11-09

Unit Cell

Name Description Basie Colls Drive {fu)
A2N 2-Input NOR 1 14
R2B Power 2-input NOR 3 36
R2K Power 2-Input NOR 2 36
R3N 3-Input NOR 2 10
R3B Power 3-Input NOR 3 36
R3K Power 3-input NOR 3 36
R4N 4-input NOR 2 6
R4B Power 4-input NOR 4 36
R4K Power 4-Input NOR 4 36
R6B Power 6-Input NOR 5 36
A8B Powaer 8-input NOR [} 38
R9B Power S-Input NOR 8 36

n RCB Power 12-Input NOR 10 36
RGB Powar 16-Input NOR 1 36

|
‘ N4p
|
\
|

Unit Cell
Name Description Baslc Cells Drive (¢u)
N2P Power 2-input AND 2 - 38
N3P Power 3-Input AND 3 36
Power 4-Input AND 3 36
N8P Power 8-Input AND 6 36

Unit Cell

Name Dascription Basle Cells Drive {fu)
R2P Power 2-input OR 2 38
R3P Power 3-Input OR 3 36
R4P Power 4-Input OR 3 36
R8P Powsr 8-Input OR 8 36

Name Desacription Baslc Cells Drive (fy) Polarity
XIN Exclusive NOR ) 3 18 Neg
XiB Power Exclusive NOR 4 38 Neg
X2N Exclusive OR 3 14 Pos
X2B Power Exclusive OR 4 36 Neg
X3N 3-Input Exclusive NOR 5 14 Neg
X38 Power 3-Input Exclusive NOR 6 36 Neg
X4N 3-Input Exclusive OR 5 14 Pos
X4B Power 3-input Exclusive OR 8 38 Pos
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FUNCTIONAL INDEX OF UNIT CELL LIBRARY (Continued)

Unit Cell
Name ~ Description Basic Cells | Drive (Zu)

D23 2 AND Into 2 NOR AOI 2 14
D14 3 AND info 2 NOR AOI 2 14
D24 2, 2 AND Into 2 NOR AOI 2 14
D34 2 AND into 3 NOR AOI 2 10
D36 3, 2 AND Into 3 NOR AOI 3 10
D44 2 OR Into 2 AND Into 2 NOR AOIL 2 10

Note: AND-OR-Invert unlt cells are usefu! in Implementing sum-of-products {SOP) expressions.

Unit Cell

Name Desecription Basic Cellis | Drive {fy)
G23 2 OR Into 2 NAND OAI 2 18
G14 3 OR Into 2 NAND OAl 2 10
G24 2, 2 OR Into 2 NAND QAl 2 10
Q34 2 OR Into 3 NAND OAl 2 10
Q44 2 AND into 2 OR Into 2 NAND OAI 2 14

Note: OR-AND-Invert unit cells are useful in implementing product-of-sums (POS) expressions.

Unit Cefl
Name Type Deseription Basle Cells | Drive (fu) Function
- T24* 4:1 Power 4, 2 ANDs Into 4 NOR Muitiplexer 6 36 SopP
T26* 8:1 Power 6, 2 ANDs Into 8 NOR Multiplexer 1 ) - 36 SOP
T28* 8:1 Power 8, 2 ANDs Into 8 NOR Multiplexer 11 36 SOP
732 2:1 Power 2, 3 ANDs Into 2 NOR Multiplexer 5 36 soP .
Ta3* 31 Power 3, 3 ANDs into 3 NOR Multiplexer 7 38 sSoP
T34* 4:1 Power 4, 3 ANDs into- 4 NOR Muitiplexer 9 36 SOP
T42 2:1 Power 2, 4 ANDs into 2 NOR Muitiplexer 6 36 SOP
T43 3:1 Power 3, 4 ANDs Into 3 NOR Muitiplexer 10 36 SOP
T44 4:1 Power 4, 4 ANDs Into 4 NOR Multiplexer 11 36 SOP
T54 4:1 Power 2, 2-3-4 ANDs Into 4 NOR Multiplexer 10 36 SOP
U24+ 41 Power 4, 2 OR Into 4 NAND Multiplexer 6 36 PQOS
U26* | 61 Power 6, 2 OR Into 8 NAND Muiltiplexer 9 368 ) POS
vas* 8:1 Power 8, 2 OR Into 8 NAND Muitiplexer 11 36 POS
u32 2:1 Power 2, 3 OR Into 2 NAND Multiplexer 5 36 POS
U33 3:1 Power 3, 3 OR into. 3 NAND Multiplexer 7 36 ] POS
U34+ 41 Power 4, 3 OR Into- 4 NAND Multiplexer 9 36 POS
u42 211 Power 2, 4 OR Into 2 NAND Muitiplexer 6 36 POS
U43 31 Power 3, 4 OR Into 3 NAND Multiplexer 9 36 POS
U44 4:1 Power 4, 4 OR Into 4 NAND Muitiptexer 11 38 POS

* Convenient for typical multiplexer applications
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FUNCTIONAL INDEX OF UNIT CELL LIBRARY (continued) +2 I

Unit Celi Baslo BIt
Name Type | Description Cells (¢u) Selects Qutput Width
P24+ 2:1 Data Selector 12 38 S, XS ] 4
T2E 2:1 Selector [ 18 S 2
T2F 2:1 Selector 8 18 S 4
728 2:1 Selactor 2 18 S, XS 1
T2C* 2:1 Selector 4 18 S, XS 2
| T20* 2:1 Selector _2 14 S XS 1
| T5A* 4:1 Selector 8 9 S. XS 1
| V3A* 1:2 Selector 2 14 S, XS 1
vase* 1:2 Selactor 4 14 S, XS 2

% Thege are transmisslon gate devices whase out because they ¢

Unit Cell Drive Active Level

Name Type | Desoription Celis {u) Outputs Enable
DE2 2:4 Decoder 5 18 Low X —

DE3 3:8 Dacoder 16 14 Low -

DE4 2:4 Decader 8 . 14 Low Low
DES 3:8 Decoder 30 18 Low 1 High

2 Low

Unit Cell Baslc Drive
Name Type Desorlption Cells (¢u) Bus Size Enable
B41 4-bit Bus Driver 9 38 4 bite Low

Notes: 1 The numher of B41s used Is ll}nlted by the chosen array aerles, as shown In the table below.

2. On-chip buses {managing more than ane bus source and/or a bl-directional bus) may be Implemented with
either multiplexer-type unit cells or bus drivera. Whils bus drivers Impose certain design restrictions, the
optimum coholce Is dlotated by the specific design.

Davice Name Maximum B41s

C-330UHB 4

C-530UHB 5

C-830UHB 6

C-1200UHB 8

C-1700UHB 12

G-2200UHB 18 !
C-3000UHB 21

C-4100UHB 26

C-6000UHB 50
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FUNCTIONAL INDEX OF UNIT CELL LIBRARY (Continued)

Unit Cell Basle

Name Description Cells Drive (fu) Enable Bits Output Clear
YL2 Data Latch with T™M 5 36 High 1 Q -
YL4 Data Latch with TM 14 36 High 4 Q —
LTK Data Latch ) 4 18 Low 1 Q, XQ Async
LTL Data Latch with Clear 5 18 Low 1 Q, XQ Async
LTM Data Latch with Clear 16 ] 18 Low 4 Q. XQ —
LT1 $-R Latch with Clear 4 18 Low 1 Q, XQ Asyric
LT4 Data Latch " 14 18 Low 4 Q. XQ —
Note: Y-type latches Incorporate inhibit Inputs and transparent mode (TM) to facllitate scan Implementation.

d)

gght Basle Drive Clock
Name Description Cells (Zu) Bits | Output Clear | Preset {inhibit
SDOH* | Scan D FF with 2:1 Multlplex 14 36 1 Q, XQ Asyne — Yes n
SDJ* Scan D FF with 4:1 Multiplex 15 36 1 Q, XQ Asyno — Yes
SDK* | Scan D FF with 3:1 Multiplex ] 16 36 1 Q, XQ Asyne —_ Yes
SJH Scan J-K FF 16 36 1 Q, XQ Async - Yes
SDD* | Scan DFF with 2:1 Muiltiplex 16 36 1 Q, XQ Async Asyne Yes
SDA Scan 1-input D FF 12 36 1 Q. XQ — — Yes
SD8 Scan 1-Input D FF 42 36 4 Q, XQ — — Yos
SHA Scan 1-Input D FF 68 18 8 Q, XQ - - Yes
SHB Secan 1-Input D FF 62 18 8 Q - — Yeos
SHC Scan 1-Input D FF 62 18 8 XQ — - Yes
SHJ* | Soan D FF with 2:1 Multiplex 78 18 8 Q. XQ — — Yes
SHK* | Scan D FF with 3:1 Multiplex 88 18 8 Q, XQ — — Yes

Note: * Indicates D Flip-Flop with muitiplexed Inputs.
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FUNCTIONAL INDEX OF UNIT CELL LIBRARY (Continued)

Name Description Cells (fu) Bits| Outputs| Clear Preset giloqcek
FDN Non-Scan D FF with Set 7 18 1 Q, XQ — Async Pos
FDM Non-Scan D F 6 18 1 Q, XQ — — Pos
FDO Non-§can D FF with Reset 7 18 1 Q, XQ Async — Pos
FDP Non-Soan D FF with Set and Reset 8 18 1 Q, XQ Asyne Async Pos
FDQ Non-Scan D FF 21 18 4 Q — — Neg
FDR Non-Scan D FF with Clear 26 18 4 Q Async - Pos
FDS Non-Sean D FF 20 18 4 Q — — Pos
FD2 Non-Scan Power D FF 7 36 1 Q. XQ — — Neg

‘ FD3 Non-Scan Power D FF with Preset 8 36 1 Q, XQ — Async Neg
FD4 Non-Scan Power D FF with Clear

and Preset 9 36 1 Q, XQ Asyne Asyne Neg

FDS Non-Scan Power D FF with Clear 8 36 1 Q, XQ Asyne - Neg
FJD Non-Scan Positive Edge Clocked )

| Power J-K FF with Clear 12 a6 1 Q, XQ Asyne —_ Pos

create a synchronous clear.

Note: Syrichronous fiip-flops my be conatruétéd by adding a simple AND gate {such as N2P) to the Input of a flip-flop to

2, Scan counters Include clock inhlbit and high drive (Cor.= 36 Lu).

3, C11 may by used for purposes other than counters.

For non-Scan counters Cog = 18 £u,

ﬁglrlna Desecription Cells | (fu) Blts] Outputst | Load | Clear| Enable In Down
SC7? Soan 4-blt Synchranous Binary Q, XQ,

Up Counter with Parallel Load 62 36 4 CO (8) Syno | — Low High Up
sce? Scan 4-bit Synchronous Binary Q, XQ,

Down Counter with Parallel Load 86 36 4 CO (S) Syno |- High Low Down
cifd Non-Scan Flip-Flop for Counter 11 18 - Q, XQ - — -— —_ —
c41 Nan-Scan 4-blt Binary

Asynchronous Counter 24 18 4 Q. {A) — Asyno| — - Up
Cc42 Non-Scan 4-bit Blnary

Synchranous Counter 32 18 4 Q — Asynel — - Up
c43 Non-Scan 4-blt Binary )

Synchronous Up Counter 48 18 4 Q, CO(8)| Sync | Asyne High High Up
Cc45 Non-Scan Blnary Synchronous

Up Counter 48 18 4 Q, CO Sync | Sync. High High Up
C47 Non-S¢an Binary Synchronous

Up/Down Counter 68 18 4 Q, CO Asyncj — Low Low Up/Down
Notes: 1. (S}, (A} Indicate the counter Is (S)ynchronous or (A)synchronous.
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FUNCTIONAL INDEX OF UNIT CELL LIBRARY (Continued)

Unit Cell Basio| Drive | Bit Clock
Name Deserlption Cells | (20} Width Load Outputs Polarity
Fs1 Serlal-in Parallel-out Shift

Reglster 18 16 4 Serlal-In only Q-Paraliel Neg
Es2 Shift Register with )

Synchronous Load 30 16 4 Sync-High Q-Parallel Neg
FS3 Shift Reglster with

Asynchronous Load 34 18 4 Async-Low Q-Parallel Pos
SR1 Serlal-in Parallel-out Shift

Reglster with Scan 36 36 4 Serial-In only Q-Parallel Pos

Unit Cell Basie| Drive

BIt
Name Description Celis | (2u) Width Outputs Carry In
MC4 Magnitude Comparator ) 42 18}:) o 4 A>B, A=B, A<B A>B,A=B,ALB
AlA 1-bit Half Adder 5 36 1 S, CO —
AN 1-bit Full Adder 8 18 1 '8, CO Cl
A2N 2-hit Full Adder 16 14 2 S, CO Cl
AdH 4-bit Binary Full Adder w/Fast Carry 48 | Big® 4 S, CO cl
PES Even Parity Genserator/Checker 12 36 5 EVEN, ODD —
PO5 Qdd Parlty Generator/Checker 12 36 5 oDD, EVEN —
PES8 Even Parity Generataor/Checker 18 18 8 EVEN, ODD —
PO8 QOdd Parlty Generator/Checker 18 18 8 ODD, EVEN —
PE9 | Even Parlty Generator/Checker ] 22 18 9 EVEN, ODD -
PO9 Qdd Parity Generator/Checker 22 18 9 oDD, EVEN -
Unlt Cell Basle )
Name Desecription Celis Functlon
200 0 Clip i 0 Tie to Vss
Z01 1 Clip ) [1} ~Tie to Voo
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FUNCTIONAL INDEX OF UNIT CELL LIBRARY (Continued)

Cell Dasoription Basic | Drive Logle g'gtu;:\{n
Name Cells (Zu) Level Type Polarity
h:] Input Buffer 5 38 TTL Signal Invert
1BU 118 with Pufl-up Resistance 5 38 TTL Signal Invert
118D 11B with Pull-down Resistance 5 38 TTL Signal Invert
12B Input Buffer 4 36 TTL Signal True
128U 2B with Pull-up Reslstance 4 36 TTL Signal True
12BD 128 with Pull-down Reslstance 4 36 TTL Signal True
IKB Clock Input Buffer 4 72 TTL Clock invert
IKBU Ikb With Pull-up Reslstance 4 72 TTL Clock Invert
1KBD KB with Pull-down Resistance 4 72 TTL Clock Invert
IL8 Clock Input Buffer 6 72 TTL Clock True
ILBU ILB with Pull-up Reslstance 8 72 TTL Clock True
iL8D ILB with Pull-down Reslistance [] 72 TTL Clock True

n He CMOS Interface Input Buffer [ 36 CMOS Signal . Invert
Hcu 1C with Pull-up Reslstance 5 36 CMOS Signal invert
11CD 11C with Pull-down Reslstarce 5 38 CMOS Signal Invert
12C CMOS Interface input Buffer 4 38 CMOS Signal True
12¢cV 12C with Pull-up Reslstance 4 36 CMOSs Signal True
12CD 12C with Pull-down Reslstance 4 36 CMOS Signal True
1S Schmitt Trigger Input Buffer 8 18 CMOS Schmitt Invert
11suU 1S with Pull-up Reslstance 8 18 CMOS Schmitt Invert
11SD 11S with Pull-down Reslistance 8 18 CMOS Schmitt Invert
128 Schmitt Trigger Input Buffer 8 18 cMOs Schmitt True
128U 128 with Pull-up Reslstance 8 18 cMQs Schmitt True
128D 128 with Pull-down Reslstance 8 18 ~ CMOS Schmitt True
I11R Schmitt Trigger Input Buffer [ i8 TTL Schmitt Invert
1AV 1R with Pull-up Reslstance 8 18 TTL Schmitt Invert
11RD 1R with Pull-down Resistance -] 18 TTL Schmitt Invert
2R Schmitt Trigger input Buffer 8 18 TTL | Schmitt True
12RU 12R With Pull-up Reslstance 8 18 TTL Schmitt True
12RD 2R with Pull-down Reslstance 8 18 TTL Schmitt |  True
Note: A *U" suffixed to the name of an input buffer Indlcates pull-up resigtance of 50KQ} (typlcal) and a “D”

indicates a pull-down resistance of the equivalent vaiue.
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FUNCTIONAL INDEX OF UNIT CELL LIBRARY (Continued)

Unit Edge input/
Cell Basle Drive Logle2 Rate Output
Name Description Cells {lor) Level Type Control Polarity
018 Output Buffer 3 3.2mA TTL/CMOS | Standard No Invert
OlL Power Output Buffer 3 12mA TTL/CMOS Standard No Invert
o18 Power Output Buffer 5 12mA TTL/CMOS Standard Yes Invert
028 Qutput Buffer 2 3.2mA TTL/CMOS Standard No True
o2L Power Qutput Buffer 2 12mA TTL/CMOS “Standard No True

| 028 Power Output Buffer 4 12mA TTL/CMOS Standard Yes True
04T} Output. Buffer 4 3.2mA TTL/CMOS 3-gtate No True
O4w! Power 3-state Output Buffer 4 12mA TTL/CMOS 3-state No True
Q48! Power 3-state Output Buffer 5 12mA TTL/CMOS 3-state “Yes True
O1R Output Buffer 5 3.2mA TTL/CMOS Standard Yes Invert
O2R Output Buffer 4 3.2mA TTL/CMOS Standard Yes True
O4R! Output Buffer 5 3.2mA TTL/CMOS 3-state Yes True
02s2 High Power Output Buffer 6 24mA TTL/CMOS Standard Yes True

| 0482! High Powser Qutput Buffer 7 24mA TTL/CMOS 3-state Yes True
O1BF Output Buffer 3 ~ 8mA TTL/CMOS Standard No Invert
O1RF Output Buffer 5 ~8mA TTL/ICMOS Standard Yes Invert
O2BF Output Bufter 2 8mA TTL/CMOS Standard No True
O2RF Output Buffer 4 8mA TTL/CMQS Standard Yes True
Q4RF 3-state Output Buffer 5 8mA TTL/CMOS ‘3-state Yes True
OQATF 3-state Output Buffer 4 8mA TTL/CMOS 3-state No True
Note: 1. Whlle all outputs are totem-pole type, Open Drain and Open Source types can easlly be defined for all 3-state

type outputs.
EXAMPLE OF OPEN DRAIN OUTPUT
1 <
1 R putiup (min) = Vpp (max) IN X ouT
2ot H [ o, (rated)
L L
PROVIDES ouT 1 z H
WIRE AND {
N i
INTERNAL EXTERNAL
EXAMPLE OF OPEN SOURCE QUTPUT
! R pulldn (min) = Vppimax) IN X our
PROVIDES vIN 04T | 1 oL (rated)
WIRE OR 7 ouT H H
Z00 T = 1 4 L
N—— i
INTERNAL EXTERNAL
Note: 2, Totem pole outputs, such as these buffers have, can drive both TTL and CMOS levels. Voltage margins depend
on actual source or sink current {see DC specifications).
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FUNCTIONAL INDEX OF UNIT CELL LIBRARY (Continued)

Basle] Drive Logle Rate '33?’36(
Desacription Cells | (IOL) Level Control Polarity
HET 3-state Qutput and Input Buffer 8 3.2mA TTL No True
HETY HBT with Pull-up Resistance 8 3.2mA TTL No True
H6TD H8T with Pull-down Resistance 8 3.2mA TTL No True
HewW Power 3-state Output and Input )
Buffer 8 12mA TIL No True
HewU HEW with Pull-up Resistance 8 12mA TTL No True
H6WD H6W with Pull-down Reslstance [} 12mA TTL No True
HEC 3-state Oufput and CMOS "
Interface Input Buffer 8 3.2mA CMOS No True
| HeCY H6C with Pull-up Reslistance 8 3.2mA CMOS No True
n HECD H8C with Pull-down Reslstance 8 3.2mA CMOS No True
H6E Power 3-state Output and CMOS )
Interface Input Buffer 8 12mA CMOS No True
HE6EU H6E with Pull-up Resistance [} 12mA CMOS No True
HEED H6E with Pull-down Reslstance 8 12mA CMOS No True
H6S 3-state Output and Schmiltt
Trigger Input Buffer 12 3.2mA cMOoS No True
HesU HES with Pull-up Reslstance 12 3.2mA CMOS No True
‘ H6SD HéS with Pull-down Resistance 12 3.2mA CMOS No True
| H6R 3-state Output and Schmitt
i Trigger Input Buffer 12 3.2mA TTL No True
| HERU H6R with Puli-up Reslstance 12 3.2mA TTL No True
HERD HER with Pull-down Resistance 12 3.2mA TTL No __True
H8T 3-state Output and Input Buffer 9 3.2mA TTL Yes True
| H8TU HBT with Pull-up Reslistance 9 3.2mA TTL Yes Trus
| HATD | HET with Pull-down Resistarice 9 | 3.2mA TTL  Yes Trus
‘ Hew Power 3-state Output and Input
Buffer 9 12mA TTL Yes True
HeWU HBW with Pull-up Resistance 9 12mA TTL Yes True
HB8WD HBW with Pull-down Reslstance 9 12mA TTL Yes True
Haw2 High Power 3-state Output and Input
Buffer 1 24mA TTL Yes True
1 Haw1 HEW2 with Pull-up Resistance 11 24mA TTL Yes True
| HBWO HBW2 with Pull-down Resistance 1 24mA TTL Yeos True
He8C 3-state Qutput Bufter and CMOS
Interface Input Buffer 9 3.2mA CMOS Yes True
H8CcuU H8C with Pull-up Resistance 9 3.2mA CMOS Yes: True
HB8CD H8C with Pull-down Reslstance 9 3.2mA CcMOS Yes True
Note: A "U" suffixed tol the name of a bidireotional buffer Indlcates a pull-up resistance of 508} (typleal) and
a "D" Indioates a pull-down resistance of the equivalent value,
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FUNCTIONAL INDEX OF UNIT CELL LIBRARY (Continued)

; Unit Input Edge Input/
| Ceoll Basle] Drive Logle Rate Output
1 Name Descrlption Cells | (tOL) Level Control Polarity
| HBE Power 3-state Output Buffer and
Interface Input Buffer 9 12mA CMOS Yes True
HE8EU HBE with Pull-up Resistance 9 12mA CMOS Yes True
H8ED HBE with Pull-down Resistance 9 12mA CMOS Yes Trus
| H8E2 High Power 3-state Output and Input
Buffer 11 24r0A CMOS Yes True
H8E1 HBE2 with Pull-up Reslstance 11 24mA CMOSs Yes True
HBEQ HBE2 with Pull-down Reslstance 11 24mA cMOs Yes True
Has 3-state Output and Schmitt
Trigger Input Buffer 13 3.2mA CcMOS Yes True
Hasy HES with Pull-up Reslstance 13 3.2mA CMOS Yes True
HBSD H8S with Pull-down Reslstance 13 3.2mA CMOS Yes True
HER 3-state Qutput and Schmitt
Trigger Input Buffer 13 3.2mA TTL Yes True
HBRU HB8R with Pull-up Reslstance 13 3.2mA TTL Yes True
HB8RD HBR with Pull-down Resistance 13 3.2mA TTL Yes True
HETF 3-state Output and Schmitt
Trigger Input Buffer 8 8mA TTL Na True
HE6TFU | H6TF with Pull-up Resistance 8 8mA TTL No True
HETFD | HBTF with Pull-down Resistance 8 8mA TTL No True
HECF 3-state Output and Input Buffer 8 8mA CMOS No True
HECFU | H6CF with Pull-up Reslstance 8 8mA CMOSs No True
HECFD | HBCF with Pull-down Reslstance 8 8mA CMOS No True
H8TF 3-gtate Output and Input Buffer 9 8mA TTL Yes True
HB8TFU | H8TF with Pull-up Reslstance 9 8mA TTL Yes True
HBTFD | HATF with Pull-down Reslstance 9 8mA TTL Yes ~ True
H8CF 3-gtate Qutput and Input Buffer 9 8mA CMOS Yes True
HBCFU | HBCF with Pull-up Reslstance 9 8mA CMOS Yes True
HB8CFD | HBCF with Pull-down Reslstance 9 8mA CMOS Yes True

Note: While all cutputs are totem-pole type, Open Draln and Open Source types can easlly be defined for all
; 3-state type outputs, which Includes all bidirectional buffers

Unit Input

Cell Basle| Loglo
Name Description Cells | Level
HoC Output Buffer for Osclilator and

Input Buffer 8 _CMOS
Hocs Output Buffer for Osclllator and )

Schmitt Trigger Input Buffer 8 TTL

HOCR Output Buffer for Osclllator with
feedback Reslstance CMOS
IT10 Input Buffer for Osclllator 0 -
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Avallabllity Characteristics of UHB Gate Array Packages

JUB]

Pinout Code Package Cade Number | Number :IYJ:‘I“:::‘OOI
Plastle Ceramio of Vdd of Vs signal Pins
DIp-18 DIP-16P-MO2 DIP-16C-C03 1 2 13
DIP-16P~-MO4 )
DIP-18 DiP~-18P-MO1 DIP-18C~CO1
i DIP-18P-MQ2
DIP-20 DIP-20P-MQO2 DIP-20C-CO2 1 2 17
DIP-20U 1 I 18
DIP-22 ) DIP-22P~MQO2 pIP-22C-C02 2 2 18
DIP-22P-MO3 ]
DIP-22U ] 1 1 20
DIP-24 DIP24P-MQ1 DIP-24C-C01 2 2 20
DIP24P-MO2 )
DIP-24U 1 1T 22
DIP-28 DIP-28P-M02 DIP-28C-CQ2 2 2 24
DIP-28P-M03
DIP-28U ] _ ” i 1 26
DIR-40 “DIP-40P-MO1 DIP-40C-A01 2 4 34
] ] — DIP-40C-A02
DIP-40U 1 1 38
DIP-42 DIP-42P-MO1 DIP-42C-A01 2 4 36
DIP-42P-MO2
DIP-42U 1 1 40
DIP-48 DIP~48P-MOT1 DIP-48C-A01 2 4 42
DiP-48P-MO2 ]
DIP-48U 46
Finout Code Package Code Number | Number Nambor of
Pilastic Ceramioc of Vdd of Vss Signal Pins
DIP-28SH ) 2 2 24
DIP-28SHU 1 1 26
DIP-42SH 2 4 38
DIP-42SHU 1 1 40
DIP-488H 2 4 36
DIP-48SHY 1 1 46
DIP-64SH 2 4 58
DiP-64SHU 2 2 60

Subject to Change
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Avallabllity Characteristics of UHB Gate Array Packages

Plnout Code Package Code Number| Number Qz&:;lg::eof

Plastlo Ceramic of Vdd of Vss Signal Pins
DIP-228K 2 2 18
[ DiP-225KU 1 1 20
DIP-24SK 2 2 20
DIP-24SKU ) 1 1 22
DIP-28SK 2 2 24
DIP-285KU 1 1 26

Avallable

Plnout Code Package Code Number| Number | Number of
Plastic ] Ceramic | of Vdd | of Vss Signal Pins
FPT-16 FPT-16P-MO3 1 2 13
FPT-16U 1 1 14
FPT-20 FPT-20P-MO2 1 2 17
FPT-20U 1 1 18
FPT-24 FPT-24-MO2 2 2 20
FRT-24U 1 1 22
FPT-28 FPT-28P-MO1 2 2 24
FPT-28U 1 1 28
Pinout Cade Package Code 4 Number] Number ﬁ:ﬂ:::'.ol
Plastic Ceramic of Vdd of Vss Signal Pins
FPT-44 2 4 36
FPT-44U 2 2 40
FPT-48 FPT-48P-MO2 2 4 42
FPT-48U 2 2 44
FRT-48 * 2 4 42
FPT-48U * 2 2 44
- FPT-64* FPT-64P-MO1 2 4 58
FPT-64U FPT-70P-MO1 1 1 62
FPT-80 FPT-80P-MO1 2 ] 72
FPT-80U 2 4 74
FPT-100 FPT-100P-MO1 4 8 a8
FPT-100U 4 4 92
FPT-120 8 12 102
FPT-120U 4 8 108
FPT-160 8 14 138
[FPT-1600 6 12 142

* Small body size.

Subject to Change
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Availability Characteristics of UHB Gate Array Packages

Plnout Code Package Code Number G:&;l‘lg::eo'
Plastic Ceramic #Vdd # Vss Signal Pins
PGA-64 PGA-64C-A02 2 4 58
PGA-64U 2 2 60
PGA-88 PGA-88C-A01 4 [J 78
PGA-88U 4 - 4 80
PGA-135 8 12 118
PGA-135U 4 8 127
PQA-179 8 16 155
PGA-179U 8 8 163
PGA-208 12 i8 178
PGA-256 16 20 220

Package Code Avallable

Plnout Code Number | Number | Number ot
) Plastle Ceramic of Vdd of Vssg Slgnal Pins
LCC-28 LCC-28C-A02 2 2 24
Lcc-28U ) 1 1 26
LCC-48 LCC-48C-A01 2 4 42
LCC-48U 1 2 45
LCC-64 LCC-64C-A01 2 4 58
LCC-64U ] 2 2 60
1.CC-68 2 4 62
LGC-68Y 2 2 64
LCC-84 4 6 74

3 77

Chip Carriers (PECC

Vi

Pinout Code Package Code Number | Number ﬁu?rl::::oot—

Plastic Ceramic of Vdd of Vss Signal Pins
PLCC-28 ) LCC-28P-M01 2 2 24
PLCC-28U 1 1 26
PLCC~-44 LCC-44P-MO1 2 4 38
PLCC-44U 1 2 41
PLCC-68 LCC-68P-M01 2 4 62
PLCC~668U 2 2 64
PLCC-84 LCC-84P-MO1 4 [ 74
PLCC-84U 2 4 78

Subject to Change
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PACKAGE OPTIONS

C-330
uHB

C-530
UHB

C-830
UHB

C-1200
UHB

UHB -

C-1700

C-2200
UHB

C-3000
UHB

C-4100
UHB

- C-6000
UHB

C-8700
UHB

C-12000

UHB

C

C,

P

DIP

pory
(-]
L]

n
D
[N N N N J

YXXX)

LR N N ]

SDIP 2
(SHRINK) 42

SKDIP

(SKINNY) §4

N
N
[ ]

FPT

with leads on 20
two sldes of 24
the package 28

FPY

with leads on 48
four sides of  48*
the package 84

LN NN N W]

9900

o0

PLCC

&
Y
LA N J

RGA

[ N NN A

esoeCoO

Lcc

b
o
L N

C = Ceramlo
P = Plastic

* = 48-pin FPT, smallsr than the other 48 FPT
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PACKAGE DEMENSIONS

258-LEAD CERAMIC {(METAL SEAL) PIN GRID ARRAY PACKAGE
(CASE No.: PGA-256C-A03
018*:923 O[1.271DIA TYP
C.040(1.02)TYP 2% pia 0 ((;mics)
U (apLcsl (0.46 ¢ 53!
N o 000000000000
1 T G 0000000
QO9GE 09000009
- 1610)] o
L 500G 6 © 088
— ©0 ®
- 00000 @
1 - 6060 00
— 1.80045.72) 000006 °99
— " REF 886 006
L— 0] )
b [0]0] (olo]
— 2000
. — 0000 @ @ 0 @ Q9G0V
— 000000 000000e
INDEX AREA =.J_ 06 > 9000
b QRO 0] ’,\@@)’;‘)‘
L a oJololo] loJololofolofofofolofoln)
| 100:.010 3
1.970£.020 12.6420.25) EXTRA INDEX PIN
A 1} *
{50.0420,51
+.010 +0.25 P
05000 (2t QT e
250(6.35) 13076710
v 0.51
MAX (3'3010.25) Dimension in
inches {milimeters}
$51988 FUJITSU LIMITED R256003S8-1GC
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PACKAGE DEMENSIONS (Continued)

208-LEAD CERAMIC (METAL SEAL) PIN GRID ARRAY PACKAGE
(CASE No.: PGA-208C-A02

100,010 050(1.27)DIA TYP

‘ {2.5410.25) {4PLCS)
o \ ] cfelolololoYolololoIoYolotoloXelo)
— sfoJololofofolelofololololototelo)
=—f oloJoloolololololaloYolotolololo)
— (oloJoJelololololololotelololotelo
== olotelol Re®
= (oYo%oo) [oYololo!
| " 1.600{40.64)
| —— REF
_INDEX AREA —
- L
0187993
1.603:.020 o\ (0467033
14300:0,51) " +.016
.050%.010 134 014
(1.27£0.25) ' +0.41
{3.4070-30)
240(6.10) Dimension in
MAX inches {millimeters)

© 1987 FUJITSU LIMITED R2080025-1C
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PACKAGE DEMENSIONS (Continued)
160 LEAD PLASTIC FLAT PACKAGE
(CASE No.: FPT-160P-M01)
L 1,260%.016{32.0:0.4)
o 1.102(26.0) _ ,138(3.5)
MAX
g .021(0.63}
A TMAX
016
1,260 {0.4)
{32.0
.102(28.0)
.007{0.18}
INDEX MAX
n l Vi.w "A"

- .019.003

© 1988 EUJITSU LIMITED F160001S.2C

.031£,008
12.0:0.2) {0.8:0.2)

OOIMIN

i 0062002
10.1520,05]

I i52(3.850
MAX

LOIOIMIN___
R STAND OFF

Dirmensions in
inches {millimeters)

40-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE No.: DIP-40P-MO01)

INDEXN

©1988 FUJITSU LIMITED D4000SS1C

15° MAX
A
OnAonoanconoannnonneco ¥
) i
{EJECTOR MARK}
\833(13.55) 590(14.99)
553(14,05) 810115.49)
]
(08 6 7 g i Wy U 0 ) [ [ D Sy +
2.045(51.95) .00810.20) ;
2.071{52.60) .012{0.30)
] [o020MAX
—
————————— i J195(4.98IMAX
O b
JA18{3.001MIN
020{0.511MIN

Dimensians In
Inche {millimatars]
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