Contents

Features @ W srrrrererrcnisiiininiiiniiees
Applications ................................
Pin Assignment — coeeeeeninnn.
Block Diagram ................................
Terminal Description .............................
Mode Table «weeeeee e
Absolute Maximum Ratings =~ =eereeeeees
Recommended Operating Conditions -
DC Electrical Characteristics , weeereeee
AC Electrical Characteristics =~ wweeereeee
Read Mode Operation ..............................
Counter Hold Mode Operation::«:«s«essee
Program Mode Operation ........................
lnput Priority ......................................
NOtes  reercersrrnimiiniiiiiiiiaiiiiiieee.
DimenSiOnS .....................................
Characteristics = srrrrrererrcesinincnin



64-bit FUSE ROM o S-2100R

The S-2100R is a CMOS 64-bit serial FUSE ROM. It has a low
standby current (0.3 A max., Vpp=1.5 V) and has a wide operating
voltage range. Data can be read serially by clock pulses from
address 1 to address 64. All the addresses are initialized at "H" so
writing into "L” can be done only once.

B Features B Applications
Low standby current (0.3 A max., Vpp=1.5V) - Pager ID ROM
- Wide operating voltage range - Cordless telephone

- Security equipment

H Pin Assignment

8-pin DIP
Top view 8-pin SOP
DATA [1] @_ 8] Voo Top view
_ - — pATA [1] 4 8] Vpp
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Figure 1
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M Terminal Description

Table 1
Pin No. | Symbol Pin Name Description
1 DATA Data input/output terminal Tri-state data input/output terminal
— . Mode select terminal
2 CE/PE Mode select terminal .
(Refer to operation mode table)
COUNTER R . \
3 ouT Counter output terminal 6-bit counter; 64th bit detection output terminal
4 Vss Negative power supply terminal Normally, connected to GND.
input terminal of writing voltage to FUSE memory at 21
5 Po/Vep Program voltage input terminal V. (Refer to operation mode table.) Pull-down resistor
builtin.
—_— . . Clock input terminal of 6-bit counter. tes at th
6 CLK Clock input terminal . P rm ¢ Operates at the
falling edge.
RST Reset input terminal Reset input terminal of 6-bit counter. Operatesat "L".
Voo Positive power supply terminal Normally, connectedto +1.1to +5.5V.

W Mode Table

Table 2
Terminal Egpe | P X SR S DA
Read E/P o/Vep TA
Read Vgs Vss Input possible Input possible Data output
Counter hold Vpo Vss Input impossible Input impossible High impedance
Program Vop Vpp Input impossible Input impossible Data input
B Absolute Maximum Ratings
Table 3
Parameter Symbol Ratings Unit
Power supply voltage Vpp -0.3to +6.5 \
Pp/Vep input voltage Vep -0.3t026 \Y
Input voltage Vin Vgs-0.3toVpp +0.3 v
Output voltage Vour Vss-0.3toVpp +0.3 v
t
Storage.tempera ure Viias 30to +85 oc
under bias
Storage temperature Vstg -40to + 125 °C
B Recommended Operating Conditions
Table 4
Parameter Symbol Conditions Min. Typ. Max. Unit
| Power supply voltage Voo Ta=25°C, Read, tcy= 1545 1.1 1.5 5.5 v
Ta=25°C, Write 4.5 5.0 5.5 \
High level input voltage Vin Ta = 25°C, Read Vpp-0.3 — Voo v
Ta=25°C, Write Vpp-0.3 — Voo \%
Low level input voltage Vi Ta=25°C, Read -0.3 - 03 v
Ta=25°C, Write -0.3 — 0.5 \Y
Operating temperature Voor -20 — 70 °C




64-bit FURE ROM

S-2100R
#M DC Electrical Characteristics
Table 5 -

Parameter Symbol Conditions ’ Min. Typ. Max. Unit
Operatlng current oo Voo = 1.5V, feix = 50 kHz _ _ 20 A
consumption
Standby current Vpp= 1.5V, RST=Vpp

. Ipps — — - — 0.3 A
consumption . CLK =Vpp, CE/PE = Vs
Pp/Vpp input voltage Vep 20 21 22 \Y
Po/Vep input current lpp — — 150 mA
Output current loH Vpp=1.1105.5V,Voy=Vpp-0.3V -300 — — LA
loL Vpp=1.1t05.5V,Vpy=0.3V 300 — — LA
Pull-down resistance Rp Vpp=1.5V 0.1 0.2 0.4 MQ
B AC Electrical Characteristics
1. Read mode
Table 6
(Ta=25°C, Vpp=1.5 V)
Parameter Symbol Min. Typ. Max. Unit
RST hold time tRH 50 | — — s
Read cycle time tre 2.0 — — s
CLK hold time teH 5.0 — — S
Access time tacc — — 5.0 us
CE/PE setup time tees 2.0 — — us
RST setup time trs 5.0 — — 45
CLK setup time tcs 5.0 — — us
CE access time tee —_ - 5.0 s
Output disable time twz — — 500 ns
CLK and RST inhibit time tery - — 500 ns
Load : 60 pF
2. Write mode
Table 7
(Ta=25°C,Vpp=5.0V,Vpp=21V)
Parameter Symbol Min. Typ. Max. Unit
CE-data setup time teps 0.5 — — P
Data setup time tps 0.5 — — #5
Data hold time tDH 0 — - ]
- CE-data hold time teoH 2.0 — — S
Vpp rise time t 20 — — 7
Program pulse width trw 8.0 — — ms
Vpp rise slope AVPP -_ — 4 Vi
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Read Mode Operation

By setting the CE/PE terminal to "L" level, the S-2100R enters the read mode. *! Next, adding an RST pulse
causes the contents of the memory bit of address 1 to be output at the DATA terminal; the rising of the RST
pulse latches the data and stabilizes it. 2 Reading of addresses from 2 to 64 can be done by adding a CLK
pulse sequentially after reading address 1.3

As soon as address 64 has been read, the COUNTER OUT terminal outputs "H" level. When it finishes
reading address 64, it does not accept any more CLK pulses and the counter does not operate. The data
of address 64 is maintained till address 1 is read by the RST pulse.

CE/PE —

N j
—_ Yere o tou o
RST - ~ T tas

K 7( ten
tae e > _tac t
S > | RC
CLK U [tace ¥
tee| > - 7
tace

DATA Address 1 output m Address 2 output W Address 3 output M Address 1 output )—'———

Figure 3 Read mode timing

"t When both the CLK and RST terminals are at "H" level.

When the RST terminal is at "L" level, the latch is transparent and the data is recognized by the rising
of the RST pulse.

'3 Data read by the CLK pulse is latched at its rising.

Counter Hold Mode Operation

By setting the CE/PE terminal to "H" level, the S-2100R enters the counter hold mode and the DATA
terminal becomes high impedance. *4

In counter hold mode, the CLK and RST pulses which fall while. the CE/PE terminal is at "H” level are
recognized to be invalid and there is no change in counter and data output. When the CE/PE terminal is set
to "L” level again, it returns to the condition in which it was before the counter hold mode.

tees

CE/PE ] 7A’_-______——-—'_—1\L_________________
tewt

T , N —

_ n tes -

CLK

Y 2 BV 2
Address M \

Figure 4 Counter hold mode timing

*4  When bath the CLK and RST terminals are at "H” level.
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Program Mode Operation

By setting the CE/PE terminal to "H" level, the S-2100R enters the counter hold mode and at the same time
enters the program mode. *5

Writing is done in program mode after selecting the address in read mode. * Select the address, and
supply "H" level to the CE/PE terminal and "L" level to the DATA terminal, with the writing pulse Vpp being
supplied to the Pp/Vpp terminal. "L" level can be written into the selected address only once. *7 *8

If you coutinue writing from address 1 to 64, the output of the COUNTER OUT terminal goes to "H” level,
just like in the read mode, and no more CLK pulses or writing pulses in program mode can be accepted.

E/PE —\ { \ / \__
N

X =L\ /

Address 1
utput

. Address 1 Address 2
Data input utput output

i [\

Figure 5 Program mode timing

Data input

*5  |n program mode, operate at VDD = 5.0 V to assure reliability of the data writing.

The selection of addresses is possible only in read mode. Address 1 is selected by RST pulses and
writing proceeds sequentially from address 1 by GLK pulse.

All the memories are initially at "H" level, so writing into "L” can be done. When data is at "H" level,
writing voltage cannot be supplied to the memory.

Address 1 is selected again by the RST pulse. The addresses which are not written to "L” level are at
"H" level, so writing "L” level in these addresses is possible.
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Input Priority

In read mode, priority is given to either the CLK or RST terminal, whichever is entered first. Whichever
pulse is input earlier is recognized to be valid from the rising till the end of the operation. If the pulse input
later is at "L" level, the signal is ignored, even though the effective pulse input earlier rises. ™9

if the CLK and RST pulses are input, the mode shifts from read mode to counter hold mode when both the
CLK and the RST terminals go to "H” level. *10

if the CLK and RST pulses which are input in the counter hold mode are still at "L" level after setting the
CE/PE terminal to "L” level, these CLK and RST terminals are ignored. The mode shifts to read mode and
data which is held before the shift is output at the DATA terminal. *11

in program mode, inputting the DATA terminal before the CE/PE terminal goes to "H” level is prohibited.
Also, charging the writing voltage from the Pp/Vpp terminal is prohibited when the CE/PE terminal is at "L”
level. In program mode, input to the DATA terminal muse be decided before charging the writing voltage.
*12

3  Input of the CLK and RST pulses is not recognized as valid unless both pulses are input at "H" level.

*10 The counter hold mode is entered when reading of the CLK and RST pulses has been finished and
DATA output has been stabilized .

11 No more CLK or RST pulses are accepted uniess both the CLK and RST terminals are at "H" level.

*12 |f data input is changed while writing voltage is supplied, the S-2100R does not accept the changed
data.

Notes

Memory should not be accessed for at least 10 us after voltage is supplied and goes to Vpp.
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B Dimensions

1. 8-pin DIP
8.8 (9.2 max.)
8 5
M M0
4
6.4
|
]Tl IJ LT 00
1.0 B 162
A
:é } ![L7\43.4V:o.2514.5 max. D*
\ .
| 0.51 min. 1159""“- 0°~15°
254 | 1l _046%0.15 \’6@35”'15"
Unit:mm
Figure 6
2. 8-pin SOP
5.0(5.15 max.)'
8 5 ] \
A AAA —T : 055
‘ 5'10 6.8%0.4
! 4 0.15 * 805
/\[ l l J_ \ 11.6t0.15 ‘:2.15max.
A0 min.
1.27 0.35*91
-0.05 Unit: mm

Figure 7
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B Characteristics

1. Standby current consumption Ipps - .
Ambient temperature Ta
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1.0V
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Power supply voltage Vpp Power supply voltage Vpp
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