—TC9803P, TCI803FW

TC9803 is a CMOS programmable logic device (PLD) based TC9803P

on EEPROM cells. Designed using Toshiba’s original
technology, this device features low power dissipation
and inputs that are compatible with TTL, NMOS, and

CMOS output voltage levels.

It has both AND and OR arrays which the user can
program like a field programmable logic array (FPLA).
TC9803 is a high-speed version of TC9801. Its pin

connections and functions are the same as those of D1P20-P-300A
TC9801. TC9803FW
FEATURES
® Architecture .................... 41 AND terms
9 OR terms
8 macro cells with
registers SOL20-P-300
® Securitycell ... ... ... ... Protection of Weight DIP20-P-300A : 1.30g (Typ.)
proprietary information SOL20-P-300 : 0.46g (Typ.)

e Signature word ............. ...

® High speed operation ..........

¢ Low power dissipation ..........

¢ Compatible with TTL inputs .....

¢ Package

41 bits for user ID
code or inventory control

tpd (input-output) =23ns (Typ.)
tco (clock-output) = 10ns (Typ.)

Icc (standby) =44,A (max. @25°C)
ViH =2V (min.) V| =0.8V (max.)

20-pin plastic DIP (TC9803P)
20-pin plastic SOL (TC9803FwW)
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TC9803P, TCI8093W

PIN NAMES & FUNCTIONS

NS
cko 1 ] 120 vec
no2{ [119 /08
2 3 [118 07
13 4 f 117 1706
LA | [116 1705
15 6 [] 115 1704
6 7 ] [11a 1703
17 8] [113 1102
8 9 J12 /01
GND 10 {] 11 1/00
(TOP VIEW)
CK/10 .......... Clock input (when register is selected)
N~y ... Dedicated to input
1700 ... Input/ Output (without register output)
1/O1~1/08 ... Input/Output (with register output)

FUNCTION DIAGRAM
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LOGIC DIAGRAM
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TC9803P, TC9803FW

ARCHITECTURE
1. MEMORY CELLS

Programmable memory cells are divided into the following five types : AND array, OR array,
output control array, flag, and user signature.
Setting program data to 1 disconnects signals to an AND/OR array : setting to 0 connects.

(1)  AND array (36x32)

Total of 41 product terms (32 AND terms and 9 output control terms)
(2) OR array (32x9)

32 AND terms input to 9 OR terms.
(3) Output control array (36x9)

Output from this array enables CMOS output (I /O00~1/08).

(4) Flag cell
A. Output polarity selection cell .... 9 bits
B. Register selection cell ........... 8 bits
C. Initial register setting cell ....... 8 bits
D. Security cell ... ... ... ... . ... 1 bit

(5)  User signature cell

User can program a 41-bit memory array for a variety of uses including 1D codes, inventory
control, and revision number.

Programming the security bit (security cell) disables access of cells other than the signature
cell.

2. Macro cells

TC9803 has 8 macro cells containing D-type flip / flops (register).

Macro Cell

Output enable Feedback

[re = = st 1
. MuUX i 1108
i :
Input .« MUX 0 :
D s Qi ] :
{From OR array) i F/F l i 1101
K. Q :
i ? i
I 3 |
| T .
| I
| IR I T dom = .4
Polarity selection |F/F initial set|F/F selection

Clock Power-on initialize Flag cell
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1)

2

~

3)

Output polarity of OR array
Nine exclusive OR gates control the output polarity of the OR array. These gates are user

programmable : setting program data to 1 inputs the output signal from the OR array as
inverted ; setting program data to 0, as non-inverted.

Register selection

The eight output registers can be independently selected. Setting the program data to 1
selects an output register ; setting to 0 does not select an output register. When an output
register is selected, the CK/I0 pin (pin 1) is automatically set to clock input. If an output
register is not selected, pin 1 (like I1~18) is set to dedicated data input. The register operates
when the clock pulse goes positive.

Initial state of registers at power-up

The user can program reset or preset of register outputs at power-up. Setting program data
to 1 presets register output ; setting to O resets register output. This function can only be
used when registers are selected.

Selected / Not selected

A) Not selected (Program data is “0”}

Feedback

Vec
From OR array Output enable
Ne Clock :
K /10 :
AND array Polarity 1o

1708

B) Selected (Program data is "1") Feedback
Preset Output
From OR array enable 1108
{>_.. Clock b5 q H
cK /10 vee crr :
NC EAND array Polarity l—CK . a ol
Clock Reset
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TC9803P, TC9803FW

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -0.5~7 \
DC Input Voltage VIN -05~Vcc+0.5 \'
DC Output Voltage VouT -0.5~Vcc+0.5 \
Input Diode Current Kk +20 mA
Output Diode Current lok 120 mA
DC Output Current lout +35 mA
DC V¢c/Ground Current Icc *70 mA
Power Dissipation PD 500 (DIP) */ 180 (SOL) mwW
Storage Temperature Tstg -65~150 °C
Lead Temperature (10s) TL 300 °C

*  500mW in the range of Ta= -40~65°C. From Ta=65°C to 85°C a derating factor of
- 10mW/°C should be applied up to 300mw.

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Vee 4.5~55 \
Input Voltage VIN 0~Vce \Y
Output Voltage Vout 0~Vce \
Operating Temperature Topr -40~85 °C
Input Rise and Fall Time tr, tf 0~500 ns
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TC9803P, TC9803FW

DC ELECTRICAL CHARACTERISTICS

TEST _ °, Ta=
PARAMETER Sor | CIR- TEST CONDITION Ta=25%C - 40 ~85°C | UNIT
Cuir Vee | MIN. [ TYP. [MAX. | MIN. [MAX.
: . 4.5
High-level input
voltage Vin | — 1 20| — | — 20| — Y
5.5
Low-level input it 4\|.r5 0.8 osl| v
voltage - - i :
9 5.5
High-level output v VN = loH= -20uA | 45 [ 44| 45| — 44| — v
voltage OH Vi or ViL|loH= -6mA | 45 | 4.18|431| — | 413 | —
Low-level output v VIN = loH =20uA 45 | — 00| 01| — 0.1 v
voltage oL Viy or Vi [1on = 6mA 45 | — [o0a7|026] — |033
3-State output off- VIN=VjH or V|L
— _ — |x — |+
state current loz Vouty =Vce or GND >5 105 5.0 A
Input leakage “#
| — IVIN= . — — |x0. — |1
current IN IN=Vce or GND 55 0.1 1.0
. Vin=Vcc or GND
Quiescent current  |lccsg [ — standby 55 — — 40| — | 400 pA
. fiN = 1MHz
Operating current |lccop| — Operating 5.0 — — — — | 25.0 | mA
AC ELECTRICAL CHARACTERISTICS (C| =50pF, Input t; =tf=6ns)
TEST _ oeo Ta=
PARAMETER SO | CIR- | TEST CONDITION Ta=25%C - 40 ~85°C | UNIT
cuiT Vee | MIN. [ TYe. [MaxX. | MIN. JmAX.
Propagation Delay c
Time Nl a5 | — | 23| 35| — | 40 | ns
(input, 1/0-Output) PHL
Propagation Delay
Time :COR — a5 | — w0 7| — | 19]ns
(Clock-Output) COF
Output Enable Time |PZL | — a5 | — | 19| 30| — | 34| ns
tpzH
Output Disable Time tpLz — 45 | — 23 33 — 38 ns
tpHz
Minimum Pulse tw (L)
_— — 7 1 — 1
Width tyy (H) 45 3| ;s
Mlmmum Set-up ts _ as . . 30 . 34 ns
Time
Minimum Hold Time tH — 45 | — — 0 —_ 0 ns
Maximum Clock
— 4.5 16 — — 14 — [MH
Frequency fmax z
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Switching Characteristic Test Waveform

1) tpp {tPLH. tPHL) 2) tco (tCOR. tCOF. ts th, tw)
t,x6ns| tf=6ns ty=6ns | | tf=6ns
= 30% N 3.0v 3.0v
Input 1.3Vn . Clock 7¢ twy (H) * tw (L) *
10% e GND -/ — /1
I tPLH | tpHL thiL) | |
i

VoH 3.0v
Input 5
Qutput 1.3v

‘1.3V

VoL GND
ts(H) | tcoR ts (L) tcoF
| VOH
Output \
§|‘3V
VoL
3) tpLz. tPHZ, tPZL, tPZH
tr=6ns [ | ti=6ns
s = 3.0V
Qutput Control Signal
P 9 1.3v
10% GND
tpzeL
/OH
Output : iz — S 13v
{at measuring tp 7, tpz0) 10% ‘ N Vou
t
PHZ tpzy
Qutput : —— T VoH
{at measuring tpyz. tpzH) \
1.3v
/ vou
Qutput Enable Output Disenable Output Enable

4) Output Test Connection Diagram

Measurement Vee

Paint
R
To Qutput Measurement To Output

pin O l - Paint Pin
I I
CMOS Output 3 State OQutput

Note) Cp includes the capacitance of probe.
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