TOSHIBA TMPO4090FXXXX(ES),J TMP0O4090XXXXS(ES)

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

TMPO4090FXXXX(ES), JTMP04090XXXXS(ES)

CMOS 4-bit LL Microcontroller (OTP built-in)
(LL : LOW POWER CONSUMPTION &
VOLTAGE OPERATION MICROCONTROLLER)

The TMP0O4090FXXXX and JTMP04090XXXXS are high-
performance 4-bit microcontrollers incorporating a 16K-
word (1 word =16 bits) one-time PROM (OTP). They are
pin-compatible with the mask ROM versions of
TMPO4CHOOFXXX and TMPO4CHO1FXXX.

With programs written to their built-in PROMs, the
devices operate the same as the mask ROM products.
They are therefore optimal for developing software.
With an adapter socket, the TMP04090FXXXX can use a
general-purpose EPROM programmer for the writing and
verification of programs. QFP100-P-1420-0.65A

Because the TMPO409OFXXXX and JTMPO4090XXXXS are Weight : 1.65g (typ.)

developed as software development tools for mask ROM

versions (TMPO4CHOOFXXX, TMPO4CHO1FXXX), they are

limited engineering sample versions.

For operations other than writing to OTP, the devices are the same as the mask ROM versions. For
these operations, see the data sheets on the TMPO4CHOOFXXX and TMPO4CHO1FXXX.

980910EBA1

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress.
It is the responsibility of the buyer, when utilizing TOSHIBA products, to observe standards of safety, and to avoid
situations in which a malfunction or failure of a TOSHIBA product could cause loss of human life, bodily injury or
damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions
and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject to the foreign exchange and foreign trade laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility
is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third
parties which may result from its use. No license is granted by implication or otherwise under any intellectual
property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA TMPO4090FXXXX(ES),J TMP0O4090XXXXS(ES)

FEATURES
Package type device Package type device
: TMPO4090FXXXX (ES) : TMP04090F33F1 (ES)
Chip type device Chip type device
Parameter : ITMPO4090XXXXS (ES) : JTMP0409033F1S (ES)
OTP version corresponding to OTP version corresponding to
mask ROM version mask ROM version
TMPO4CHOOFXXX (T41) TMPO4CHO1EXXX (T42)
8 (IN1 to IN4, 1001 to 1004) 4(IN1 to IN4)
Input pins Interrupt Interrupt: 4 (IN1 to IN4)
: 8(IN1 to IN4, 1001 to 1004)
8 (1011 to 1014, 1021 to 1024) 12 (1001 to 1004, 1011 to 1014,
Input/output pins Interrupt: none 1021 to 1004)
Interrupts: 4 (1001 to 1004)
. 1 1
Buzzer output pin drive pattern:7 drive pattern: 6+ 1 Vpp fixed type
LCD driver controller 605EGX8COM/58$.EGX 10cOM 52SEG x 16COM
Mask option
zzi;:tmg voltage in MCU 3.0V (Typ.) 3.0V (Typ.)
i ) Data RAM: 6Kbits Data RAM: none
Built-in RAM size Work RAM: 512 x 4-bit
Built-in ROM size 16K word (1 word = 16 bits)
No. of basic instructions 56
Minimum instruction 61us(32.768kHz)
execution time 1us (2MHz)
Low-speed crystal oscillator (32.768kHz)
Oscillator circuit High-speed crystal oscillator (2MHz/3.0V) / external CR (2MHz/3.0V)
Mask option
Interrupts 2 external (input pin, g.eneral—purpose .input/output pin)
2 internal (timer/ counter, timings)
Timer 8-bit x 2-ch / 16-bit x 1-ch (selectable by software)
Watchdog timer Timer/counter can be used as watchdog timer
PROM writing method 8-bit parallel
No. of writes 1 (for chip or Package type device)

(Note): For product names, see page 14.
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TOSHIBA

TMP04090FXXXX(ES),JTMP04090XXXXS(ES)

Block Diagram of TMP04090
(OTP version corresponding to mask ROM versions, TMIPO4CHOOFXXX and JTMPO4CHOOXXXS)

IN1~4

1001~04
1011~14
1021~24

I
Y

TEST XHiN XHouTt XLin XLouT BRESET
Test Oscillator
R
Circuit Control eset
T4X CORE

Ul

N Work RAM
—n] ROM —: (2K bits)
(16K words)
—
oTP —1|_ | [ 7| pisplay RAM
) Writer ( \_l _
Data RAM N\— | LCD
(6K bits) ) Controller
L\
Interrupt [ N—7" Quadrupler
Controller
Vi
PARRN
Timer/Counter| X 7
(8bit/ 16bit) Voltage
Reglater
1/0 Port BZ
(N8 OUT8) [, o 1L | controlier
N 7

VXT
Vss
VbD

BZ

(Note): The OTP version corresponding to the mask ROM versions, TMPO4CHO1FXXX and
JTMPO4CHO1XXXS (T42), does not include data RAM.
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PAD/PIN ASSIGNMENT

1. Pad Assignment

OO XN OWLITNON—ODONOIILTNN—ON®ONO©IT M
W S T T T TTOHOOOOHOOOOOOONONNNNNNN
Ao T e T ¥ o B Ve T o T Ve T Ve Ve T % TR ¥ o I ¥ T ¥ T ¥ Ve T e T ¥ e B Ve I e T e TR Ve T ¥ T e I B e I e I 2 )
O00000O0O0O0O0OO00000O0OO0OO0O0O0O0OO0OOoOoO0O0o0oan
ss1 || O O |] s22
ss2 || O O |} s21
Ss3, COM16 || O O Y] s20
Ssg, COM15 || O O Y s19
Ss5, COM14 || O O || s1s
S5, COM13 |1 O 0 ] s17
Ss7, com12 || O O S16
Sgg, COM11 m] O S15
COM10/Sg9, COM10 ] O O S14
oM /369, coms || O JTMP0O4090XXXXS o || s
comg || O O[] s12
comz 10O O S11
come || O O Y s10
coms o (TOP VIEW) O S
COMA m O Sq
...... o U Sg
com3 || O O]sy
comz || O O Se
com1 |1 O O || ss
vg || O O Sq
vz || O O S3
Vy O O SZ
ve || O O $1
O00000O0O0OO0OO0O00000O0OOOoO0O0O0OOOoOoOoOoo0oan

Jé\la;mZSEZI—I—N«—NMQSggg«—NMQ(T‘:::
- — DwnmnmzZ2 222 oS =
>>‘u’}40>:|:ol-u - —=-—=-0000000000O0OO0
anJ =
) = x
Chip size 6.16x5.98 (mm)

Chip thickness 450130 (xm)

Substrate voltage Vgg

(Note 1): Pin specifications differ between the OTP versions corresponding to TMPO4CHOOFXXX
and TMPO4CHO1FXXX.

Example: COM9/560. coM9
OTP version corresponding OTP version corresponding
to TMPO4CHOOFXXX to TMPO4CHOTFXXX

(Note 2): Chip size differs from that of the mask ROM version.
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2. JTMPO4090XXXXS (ES) Pad layout
(x10-3mm)
No. NAME X POINT Y POINT No. NAME X POINT Y POINT
1 | Vi ~2901 = 2505 37 S8 2901 ~526
2 Cq -2576 - 2855 38 Sq 2901 -375
3 Co -2350 - 2855 39 S10 2901 -225
4 | vss -2141 - 2855 40 S11 2901 -75
5 VXT - 1952 - 2855 41 S12 2901 75
6 BRESET - 1764 - 2855 42 S13 2901 225
7 | XUN ~1614 - 2855 43 S14 2901 375
8 | XLouT — 1464 - 2855 44 S15 2901 525
9 | Vpp - 1314 - 2855 45 S16 2901 675
10 | XH|N - 1164 - 2855 46 $17 2901 825
11 | XHouT - 1014 - 2855 47 S18 2901 975
12 TEST -596 - 2855 438 S19 2901 1126
13 BZ -223 - 2855 49 S20 2901 1314
14 | INT - 44 - 2855 50 21 2901 1540
15 | IN2 106 - 2855 51 $22 2901 2505
16 IN3 256 - 2855 52 S23 2539 2855
17 IN4 406 - 2855 53 So4 2256 2855
18 1001 557 - 2855 54 So5 1992 2855
19 1002 707 - 2855 55 S26 1747 2855
20 1003 857 - 2855 56 S2>7 1521 2855
21 1004 1007 - 2855 57 So8 1314 2855
22 1011 1157 - 2855 58 S29 1126 2855
23 1012 1307 - 2855 59 S30 976 2855
24 1013 1457 - 2855 60 $31 826 2855
25 1014 1645 - 2855 61 S32 675 2855
26 | 1021 1852 - 2855 62 $33 525 2855
27 1022 2078 - 2855 63 S34 375 2855
28 1023 2324 - 2855 64 S35 225 2855
29 1024 2588 - 2855 65 S36 75 2855
30 S1 2901 - 2505 66 S37 -75 2855
31 | S 2901 ~ 1540 67 S38 -225 2855
32 S3 2901 -1314 68 S39 -375 2855
33 S4 2901 -1126 69 S40 -525 2855
34 S5 2901 -976 70 S41 -675 2855
35 Se 2901 -826 71 S42 - 826 2855
36 S7 2901 -676 72 S43 -976 2855

(Note): Pad X and Y point values differ from those of the mask ROM version.
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No. | NAME X POINT Y POINT No. | NAME X POINT Y POINT

73 S44 -1126 2855 S5g,

78 | S4s “1314 2855 87 1 comti - 2901 >25

75 | Sae - 1521 2855 coM10/

76 | Sa7 - 1747 2855 88 | Sso, -2901 375

77 | Sag -1992 2855 COM10

78 | Sag - 2256 2855 com9/

79 | Ssp - 2539 2855 89 | Se0. -2901 225

80 | Ssq —2901 2505 COM9

81 S5 — 2901 1540 90 cCOMS8 -2901 75
553, 91 | com7 -2901 -75

82 | com16 —2901 1314 92 | COM6 ~2901 ~225
Ssa, 93 | coms -2901 -375

8 | comis ~2901 1126 94 | COMa —2901 ~526

on | 555 001 o7s 95 | coms -2901 -676
coMm14 96 | com2 -2901 -826

gs | 556 2901 . 97 | comn -2901 -976
COM13 98 | Vg -2901 -1126
S57, 99 [ vs -2901 -1314

86 c50|v|12 - 2901 675 100 | V3 -2901 1540

(Supplementary)

(Note): Pad X and Y point values differ from those of the mask ROM version.

Definition of pad X and Y points

As shown below, X and Y points are determined with the center of the chip as the

origin.

Y POINT

R — X POINT

Origin
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3. Pin Assignment of TMP04090FXXXX

80 51

TMPO4090FXXXX (ES)

PIN 1" PIN NAME PIN | PIN NAME PIN | PIN NAME PIN | PIN NAME
No. No. No. No.
1 V1 26 1021 51 S22 76 Sa7
2 Cq 27 1022 52 $23 77 S48
3 Co 28 1023 53 S24 78 S49
4 Vgs 29 1024 54 Sys 79 S50
5 VxT 30 S1 55 S26 80 S51
6 BRESET 31 Sy 56 S27 81 S52
7 XLIN 32 S3 57 So8 82 S53/COM16
8 XLouT 33 S4 58 S29 83 S54/COM15
9 VpD 34 S5 59 S30 84 Sg5/COM14
10 XHIN 35 Se 60 S31 85 Sgg/ COM13
11 XHouT 36 S7 61 S32 86 S57/COM12
12 TEST 37 Sg 62 S33 87 S5g/COM11
13 BZ 38 Sg 63 S34 88 S59/COM10
14 IN1 39 S10 64 S35 89 Sep/ COMS9
15 IN2 40 S11 65 S36 90 COMS8
16 IN3 41 S12 66 S37 91 COM7
17 IN4 42 S13 67 S38 92 | come
18 1001 43 S14 68 S39 93 COM5
19 1002 44 S15 69 S40 94 com4
20 1003 45 S16 70 S41 95 com3
21 1004 46 S17 71 S42 96 comM2
22 1011 47 S18 72 S43 97 COM1
23 1012 48 S19 73 S44 98 V4
24 1013 49 S20 74 S45 99 V3
25 1014 50 S21 75 S46 100 | V>

(Note 1): In the OTP version corresponding to TMPO4CHOOFXXX, pins 82 to 87 are S53 to S58.
(Note 2): In the OTP version corresponding to TMPO4CHO1FXXX, pins 82 to 87 are COM16 to
COMo.

2000-04-20 7/24



TOSHIBA

TMP04090FXXXX(ES),JTMP04090XXXXS(ES)

4. Pin Description

4.1 Pin Description of OTP Version corresponding to TMPO4CHOOFXXX

PIN NAME FUNCTION
VpD Power supply
Vgs GND
VXT Voltage regulator1 output
V1 Voltage regulator2 output
Vo~V Boosted voltage output
C1~Cy Capacitor pin for LCD booster
XHN~XHouT Crystal / resister connection pin for high speed oscillator
XLiN~XLouT Crystal connection pin for low speed oscillator
IN1~IN4 Input port (with interruption)
1001~1004 /0O port (with interruption)
1011~1014 /0 port
1021~1024 I/0 port
SEG1~SEG60 LCD segment output (mask option 58 SEG/60 SEG selectable)
COM1~COM10 LCD common output (mask option 10 COM /8 COM selectable)
BZ Buzzer output
BRESET Reset input (low active)
TEST Test input (connect to Vgg)

4.2  Pin Description of OTP Version corresponding to TMP0O4CHO1FXXX

PIN NAME FUNCTION
VDD Power supply
Vss GND
VT Voltage regulator 1 output
Vi Voltage regulator 2 output
Vo~V Boosted voltage output
C1~Cy Capacitor pin for LCD booster
XHiN~XHoUuT Crystal / resister connection pin for high speed oscillator
XLiN~XLouT Crystal connection pin for low speed oscillator
INT~IN4 Input port (with interruption)
1001~1004 /0 port (with interruption)
1011~1014 /0 port
1021~1024 /0 port
SEG1~SEG52 LCD segment output
COM1~COM16 LCD common output
BZ Buzzer output
BRESET Reset input (low active)
TEST Test input (connect to Vss)
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5. Operation

The TMP04090FXXXX is a one-time PROM version of the TMPO4CHOOFXXX and TMP04CHO1FXXX
which incorporate mask ROM. Other than the ROM, the configuration and functions of the
TMPO4090FXXXX are the same as those of the TMPO4CHOOFXXX and TMPO4CHO1FXXX.

5.1  Operating Mode
The TMP0O4090FXXXX supports MCU and PROM modes.
52 MCU Mode

Fixing the TEST pin to L level puts the device in MCU mode.
In MCU mode, operation is the same as that for the mask ROM versions, TMPO4CHOOFXXX
and TMPO4CHO1FXXX. For the function of MCU mode, refer to the TX4 Series Users' Manual.

5.3 PROM Mode

Connect a 2-MHz oscillator to the XH|y and XHoyT pins, set the BRESET pin =Vgg and the

IN1 pin =Vpp. Then, setting the TEST pin (Vpp) to H level sets PROM mode.

Definition of the ROM area in MCU mode is as shown in Figure 1 because 1 word = 16 bits.
Write to ROM in PROM mode is performed in 8 bits, divided into two as shown in Figure 2.
In PROM mode, programs can be written or verified using a general-purpose EPROM writer.

16-bit
16-bit Upper 8 bits Lower 8 bits
(0000H) (0001H) i (0000H)
. (0003H) : (0002H)
Page0 . 4K words Page0 . : . 4K words
(OFFFH) (1FFFH) | (1FFEH)
(1000H) (2001H) : (2000H)
Page1 . 4K words Page1 . . 4K words
(1FFFH) (3FFFH) ! (3FFEH)
(2000H) (4001H) : (4000H)
Page2 . 4K words Page2 . . 4K words
(2FFFH) (SFFFH) ! (SFFEH)
(3000H) (6001H) : (6000H)
Page3 . 4K words Page3 . . 4K words
(3FFFH) (7FFFH) | (7FFEH)
Figure 1 Addresses in MCU Mode Figure 2 Addresses in PROM Mode
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5.4 Table of PROM Mode Setting Pins
Listed below are the pins required in PROM mode.
No. of PIN SPECIFICATION PIN NAME IN
PIN NAME FUNCTION IN PROM MODE
PINS MCU MODE |PROM MODE| PROM MODE

1011~1014 4 Input/ outout lInbut / outout PDBO~PDB3 Program memory data input/

1021~1024 4 put/output InPUt oUtPUt fopg4-PDB7  |output (8-bit)
Program memory address input

S25~539 15 Output Input EPADO~EPAD14 (0000H to 7FFFH)

S40 1 Output Input EPCE (/ CE) Chip enable signal input

S41 1 Output Input EPOE (/ OE) Output enable signal input
Input for setting PROM mode

BRESET 1 Input Input BRESET (Vs level fixed)

INT 1 Input Input INT Input for set.tmg PROM mode
(Vpp level fixed)
Program voltage input

TEST 1 Input Power supply |Vpp (12.75V/5V)

XH|N 1 High-speed oscillation XH|N High-speed oscillation (input)

XHouT 1 High-speed oscillation XHouT High-speed oscillation (output)

XLiN 1 I&z\c,\ill_lzec?c?g Unused — Unused (Vss level fixed)

VDD 1 Power supply Ve + 5V supply input (5V/6.25V)

Vg4 1 %?ﬁ;tuetr Unused — Unused (Vpp level fixed)

Vss 1 GND GND + 0V supply input

Handling of pins not listed above may differ depending on aluminum option. Handle by referring
to the table below.

PIN NAME ngl-\lgf ALUMINUM OPTION CODE PIN SPECIFICATION PIN HANDLING
A3081 . .
A3O0AT With pull-down resistor Open
A3480 Without pull-down

IN2~IN4 3 A34A0 resistor Connect to Vss
AS082 With ll-d ist (0]
ASOAD ith pull-down resistor pen
A33F1 With pull-down resistor Open

For details of aluminum specifications, see the Aluminum Specification Table.
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5.5 PROM Mode Setting Diagram

Setting the TMP04090FXXXX pins as shown in the figure below sets PROM mode. In PROM
mode, programs can be written or verified using a general-purpose PROM writer. Since the
TMPO4090FXXXX does not support an electric signature function, set the PROM writer ROM
type to TC57256AD or equivalent.

V¢ VDD
(5V/6.25VS
IN1
Vpp TEST
(12.75V/5V) \7
PDBO~PDB3 1011~1014
IN2~IN4
PDB4~PDB7 1021~1024 N
Connected to Vsg depending
EPADO~EPAD14 $25~S39 on aluminum option.
EPCE (/ CE) S40 TMPO4090XXXX
EPOE (/ OE) S41
. | o High-speed XHIN
eneral-purpose PROM .
writer oscillator XHouT
XLiN
Vss BRESET j
”

(Note): The TMPO4090FXXXX can select a high-speed oscillator depending on the mask
option, thus the structure of the high-speed oscillator circuit changes according to the
mask option specification (figures below). Set the oscillator frequency to 2MHz (typ.)

(1) Crystal oscillator (2) CR oscillator
22pF
XHIN 1k 1y XHIN
= 2MHz 3
Tm
22pF -
XHouT i t XHouT

(Supplementary) With package type devices, the pins necessary for setting PROM mode are
handled on the adapter socket, thus the above setting is unnecessary.
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5.6 How to Write Using General-Purpose PROM Programmer
[1] Package type device (TMPO4090FXXXX)
(1) Prepare adapter
Adapter socket: PN004103
(2) Set PROM programmer
(i) Set the PROM type to TC57256AD or equivalent.
Write voltage: 12.75V
(ii) Set write address
Start address : 0000H
End address : 7FFFH
(3) Write
Write or verify a program according to the operation steps of the PROM programmer.

(Note 1): For settings, refer to the PROM programmer instruction manual.

(Note 2): When installing the MCU on the adapter or installing the adapter on the PROM
programmer, match pin 1 of the one device to the corresponding pin 1 of the
other. If the orientations do not match, the MCU, adapter, or PROM programmer
will be damaged.

(Note 3): The TMP0O4090FXXXX does not support Electric Signature mode (Signature).
Therefore, if Signature is used by the RPOM programmer, 12.5V 0.5V is applied
to pin 9 of the address (EPAD9), damaging the device. Do not use Signature.

[2] Chip type device (JTMP04090XXXXS)
(1) Mounting chip type device
Write program on the chip before mounting peripherals. For how to set PROM mode or
how to connect to a general-purpose PROM writer, see 5.5, PROM Mode Setting
Diagram.
(2) Set PROM programmer
(i) Set the PROM type to TC57256AD or equivalent.
Write voltage: 12.75V
(ii) Set write address
Start address : 0000H
End address : 7FFFH
(3) Write
Write or verify a program according to the operation steps of the PROM programmer.
(Supplementary)

(1) Program Memory Security (PMS), which inhibits reading program after writing, is not

supported.

(2) Gang writer (simultaneous multiple writes) is not supported.

(3) Program write service is not supported.
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5.7

Write Flow Chart (High-Speed Program Modell)

With Vcc =6.25V, applying program voltage of Vpp =12.75V puts the device in High-Speed
Program modelIl. After entering the address and input data, applying a single program pulse
of 0.1 ms to/CE input writes data. Verify whether data are written correctly. If not written
correctly, apply a 0.1 ms program pulse again. Repeat until data are written correctly (up to
25 times). Afterwards, change address and input data, and continue writing in the same way.
When all writes are complete, set Vcc=Vpp =5V and verify data from all addresses.

Vce=6.25V

!

Vpp=12.75V

!

Set start address
]
]

N=0

]
-
Apply 0.1ms program pulse

Address Address + 1

!

7
( End write > ( Failure )

Figure Write Flow Chart in High-Speed Program Mode II
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6.2 Input/output circuit for pins
(1)  Control pin
Shown below is an equivalent circuit of the TMP04090FXXX control pins.
CONTROL INPUT/
PIN OUTPUT CIRCUIT REMARKS
0C. enable ngh-spged o_scnlator
D connection pin
VDD VDD (Mask option: X'tal)
‘;{‘;" Re=3MQ (Typ.)
| O
XHIN XHIN XHouTt
170 . . .
XHouTt External |Resistor connection pin
VDD DC [>° D“ VoD resistor for high-speed oscillation
1t (Mask option: CR)
c - C = 10pF (Typ.)
o m|
XHiy XHouT
0S¢, enable Low-speed oscillator
>:[[> connection pin
Voo VoD (Mask option: X'tal)
XLiN A .
/0 R Rf=10M{ (min)
XLouT f _*_ f
m| O
XLN XLout
VDb VoD R1=500k() (Typ.)
Ry =55.5k() (Typ.)
TEST R3 =150 (Typ.)
BRESET Input VoD
R3
D? A Il> Dc
R1 =10k (Typ.)
’—"PP TEST Ry = 150Q (Typ.)
R2
TEST Input o i — S
(VPP) & PMODE
.lVI1
CMOS output
VbD
BZ Output D_{ N
P
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(2) Input/output ports
Shown below is an equivalent circuit of the TMP04090FXXX input/output ports.
CONTROL INPUT/
PIN OUTPUT CIRCUIT REMARKS
y Pull-down input
b Ry =400k () (Typ.)
IN1 D_{ R N Mask option specified
§ Input i N ' With / without pull-down
IN4 o resistor
R1=150Q (Typ.)
VoD VoD Key strobe input/output
Ry =400k (Typ.)
1011 Rq1=150Q (T
§ - —oF—9—<our| "1 7 (Typ.)
1014 Input/ [H ! '
1021 Output o
§
1024 o]
Voo Pull-down input
Ry =400k (Typ.)
1001 D_*_ R N R1=150Q (Typ.)
§ Input i ~ v
1004

(Note): For the OTP version corresponding to the TMPO40CHO1FXXX (A33F1), 1001 to 1004

are as shown below

CONTROL | (NI CIRCUIT REMARKS
VDD VDD Key strobe input/output
Ry = 400k{) (Typ.)
1001 0 N :
( Input/ .
1004 Output [
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TOSHIBA TMPO4090FXXXX(ES),J TMP0O4090XXXXS(ES)

7. Maximum Ratings
7.1 Absolute maximum ratings (Vgg =0V. Ta=25°C+ 1.5°C)
(1)  TMPO4090FXXXX (Package type device)

CHARACTERISTI SYMBOL RATING UNIT
Power Supply Voltage VDD -0.3~6.0 Y
Program Supply Voltage Vpp -0.3~13.0 Y
Input Voltage VIN -0.3~Vpp +0.3 \
Power Dissipation (Note) Pp 1.0 w
Solder Temperature Tsol 260/10 °C/S
Storage Temperature Tstg -55~125 °C
Operating Temperature Topr 0~40 °C

(Note): Power dissipation decreases by about 12 mW per 1°C.

(2)  JTMPO4090XXXXS (Chip type device)

CHARACTERISTI SYMBOL RATING UNIT
Power Supply Voltage VDD -0.3~6.0 Y
Program Supply Voltage Vpp -0.3~13.0 Y
Input Voltage VIN -0.3~Vpp +0.3 Y
Storage Temperature Tstg -55~125 °C
Operating Temperature Topr 0~40 °C
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8. Electrical Characteristics
8.1 Electrical Characteristics in PROM Mode
(1) Read Operating (Topr=25°C % 1.5°C. Vg5=0V)

CHARACTERISTIC | SYMBOL PIN NAME TEST CONDITION MIN TYP. MAX | UNIT

High Level | V 0.7 Vv Y
Input | IH1 $25~541 Vec cc
Voltage IN1~IN4 0.12

Low Level [ V — Vv —

IL1 S Vee

Operating Voltage | Vcc VDD — 4.75 5.00 5.25 Vv
Program Supply Vee Vce
Voltage Vep TEST — ~06 | V€€ | o6

Read Timing Diagram

/
EPADO~14 y X
\
= % y
tace=1.5tcyc+300ns (typ.)|
@vVcc=5.0v
PDBO~7 % Data output W
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(2) At program execution (Topr=25°C£1.5°C. Vg5 =0V)

CHARACTERISTIC | SYMBOL APPg&AB'—E TEST CONDITION MIN | TYP. | MAX | UNIT
. 1011~14 0.7

High Level V — — V \V
nput | IH2 1021~24 Vee cc
Voltagel | 5\ Level | V IN1~IN4 — v _ |92y

L2 525~541 > Vec

Operating Voltage | Vcc VDD — 6.00 6.25 6.50 \
Program Supply
Voltage Vpp TEST — 125 | 1275 | 130 Vv

Program timing chart

4
EPADO~14
N

CE tpw tpw : Initial program pulse width 0.1ms (typ.)
@V =6.25V (typ), Vpp=12.75V (typ.)

* T -\-_/-
G e

PDBO~7 UNKNOWN Input Output

/|

Vpp

Write Verify

Initial program

(Note 1): Turn supply voltage Vpp (12.75V) on at the same time as or after Vcc supply
voltage. At power off, turn off at the same time as or before V¢ supply voltage.

(Note 2): When Vpp=12.75V£0.25V, do not insert/remove the device because this will
damage the device. That is, do not insert/remove the device while the program is
being executed.

(Note 3): The maximum rating of the Vpp pin is 13V. While the program is being executed,
including overshoot, make sure that a voltage exceeding 13V is not applied.
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8.2  Electrical Characteristic in MCU Mode
TMPO4090FXXXX (ES). JTMP04090XXXXS (ES)
(1) 3.0V version (Unless otherwise specified, Vss =0V, Topr =0~40°C)

(Recommended operating condition) (T41. T42)
CHARACTERISTIC SYMBOL TEST CONDITION MIN TYP. MAX | UNIT
Power Supply Voltage VDD fxTH = 2MHz 2.4 30| 36 Y
Oscillation Low-speed X'tal XTL1 Vpp =2.4~3.6V (Note 1)| — 32.768 — kHz
|
FreCI uenc High-speed X'tal | fxTH1 Vpp =2.4~3.6V (Note 2)| — 2.0 — MHz
9 y High-speed CR fXTH2 Vpp =3.0V (Note 3)| — 2.0 —
Vpp = 2.4V XDO% — | vbp
"H" Level VIH VDb
Vpp =3.6V — Vv
Input DD x0.7 bD v
\Y
Voltage Vpp = 2.4V 0 _ DD
x0.2
“L" Level VIL VoD
Vpp =3.6V 0 — %03
Quadrupler Capacitance Cq1, G — — 0.1 —
Vic — — 01| —
Vac — — 01| — -
Voltage Capacitance V3¢ — — 0.1 — H
Vac — — 0.1 —
VXTC — — 0.1 —
(Note 1): Crystal oscillation circuit is used for low-speed oscillator.
(Note 2): Crystal oscillation circuit is used for High-speed oscillator.
(Note 3): An RC oscillating circuit configured with an external R is used for the high-speed
oscillator.
(Oscillation) (3.0V version) (T41. T42)
CHARACTERISTIC SYMBOL TEST CONDITION MIN TYP. MAX | UNIT
T =1 T =25°
OSC Starting |Low-speed X'tal | VsTA1 STA=10s, Topr 5& oo n| 185 | — _ Vv
Voltage High-speed Xtal | VsTa2 | TsTA =8ms 220 | — — Y,
0SC Holding |Low-speed X'tal VHOLD1 — 1.65 — — \Y
Voltage High-speed X'tal| VHOLD2 — 2.0 — — \
. Vpp =3.0V, Rf=13.3kQ)
- — 2. — | MH
Frequency of high-speed OSC | fggc2 (Note 2) 0 z

(Note 1): Internal CR oscillator for low-speed oscillator.
(Note 2): An RC oscillating circuit configured with an external R is used for the high-speed
oscillator.
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(DC CHARACTERISTIC) (3.0V version)

CHARACTERISTIC SYMBOL TEST CONDITION MIN TYP. | MAX | UNIT
Input Current (1) IH1 Vpp =3.6V, V|N=0V -500 — 500 | nA
(IN1~4, 1001~04,
1011~14, 1021~24) | 11 Vpp =3.6V, VN =3.6V 6.43| 90| 15.0| xA
Input Current (2) IH2L Vpp =3.6V, V|N =0V, Low Resistor side | —120 -72| -514 A
(BRESET) lIH2H Vpp =3.6V, VN =0V, High Resistor side —12| -72]|-514| *
Input Current (3)

| Vpp =3.6V, V|N=3.6V 10.0 18.0 27.0
(TEST) IL3 DD IN MA
Output Current (1) IOH1 Vpp=2.4V, Voy=1.9V — — -15( mA
(1011~14,1021~24) | |44 Vpp = 2.4V, Vg =0.5V 0.89| 1.25| 2.08| uA
Output Current (2) lOH2 Vpp=2.4V, Voy=1.9V — -2.0 A
(BZ) loL2 Vpp =2.4V, VoL =0.5V 2.0 — —

IOH3 xDD=3i°Y25V VOH = V4 -0.5V — — | =100

REG= I-
Output Current (3)
Vo = =0. — —

(SEGMENT) loL3 22225V VoL =0.5V 100 uA

| 3 05V 50

Oom3 Va=45v oM=V2-V. — — -

lOH4 Vpp =3.0V VOH =V4-0.5V — — | =100

\Y =1.125V

Output Current (4) loLa VEEGZ S5 VoL=0.5V 100 — — LA
(COMMON) =4 =Va-0. — — _

loma V3 =3 375V Vowm =V3-0.5V 50

loma V4a=45v Vom =V1+0.5V 50| — —
Constant Output VREG1 |VDD=3.0V (Note 1) 1.075( 1.125| 1.175 y
Voltage VREG2 |VDD=3.0V (Note 2) — 1.8 —

V> 2.05 2.25 2.45
Quadrupler Output Vpp =3.0V
Voltage V3 VREG = 1.125V, Ta =25°C 3175| 3.375| 3575} V

Vg 4.3 4.5 4.7

(Note 1): Constant output voltage for Quadrupler (V1)

(Note 2): Constant output for low-speed oscillation circuit (VxT)
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STOP mode

CHARACTERISTIC SYMBOL TEST CONDITION MIN TYP. | MAX | UNIT
=3. = Display ON — — 1.2
IDpOP Vpp =3.0V, f4=2MHgz, I play A
Power Supply Vol'tage fL=32kHZ, CPM3 mode Dlsplay OFF —_ —_ 1.2
=3. = Display ON [ — — 30.0
. m IDDSLOW Vpp =3.0V, f| =32kHz, !Sp ay
(High-speed Crystal fy =Stop, CPM1 mode |Display OFF| — — 29.0
Oscillation Circuit) Vpp =3.0V, f  =32kHz, |Display ON | — — 21.0
(Low-speed Crystal 'DDHOLD fq =Stop, HALT mode |Display OFF| — — 20.0 HA
Oscillation Circuit) Vi = 3.0V, fu=Stop, fi =Sto
IppSTOP | “DD = 2-Y¥, TH =>t0p, 1L =5top, — | = .
DD STOP mode 12
=3. = Display ON — — 1.5
IppOP Vpp =3.0V, f4q =2MHz, !sp ay A
Power Supply Voltage fL =32kHzCPM3 mode |Display OFF| — — 1.5
= = Display ON —_— —_— 33.0
_ (2) IDSLOW VDD =3.0V, fi =32kHz, |Display
(High-speed CR fy =Stop, CPM1 mode |Display OFF| — — 32.0
Oscillation Circuit) Vpp =3.0V, f =32kHz, |Display ON | — — 20.0
(Low-speed Crystal 'DpHOLD fy =Stop, HALT mode |Display OFF| — — 19.0 HA
Oscillation Circuit) Vpp = 3.0V, fH =Stop, f| =Stop,
IppSTOP | DD H = Stop, f| =Stop . . 12
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TMPO4090FXXXX, JTMP04090XXXXS EXAMPLE OF APPLICATION CIRCUIT (high-speed crystal oscillation)

LCD
SEG1~60/COM1~8 Piezoelectoric buzzer
(SEG1~58/COM1~10) BZ 10
(SEG1~52/COM1~16)
TEST
(*1)
—i— vy XHN f——1F—¢
=
—i—] v3 XHouTt p——1—
(*2)
| ik V2 TMPO4090FXXXX, JTMP0O4090XXXXS XLIN 1T
=
—i—] vq XLoyT f—0—1—+
*3)
F——1— vt BRESET _(I)_° o——
Y .
v .
—1a SS 1 §
T—Cz IN IN IN IN 10 10 10 10 10 10 10 10 10 10 10 10 VDD—T
12 3 4 01 02 03 04 11 12 13 14 21 22 23 24

(Note 1): Recommended high-speed oscillator circuit capacitor : 22pF (high-speed crystal)
(Note 2): Recommended low-speed oscillator circuit capacitor : 15 pF
(Note 3): A 0.1-uF capacitor is connected between BRESET and Vgg.
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PACKAGE DIMENSIONS
QFP100-P-1420-0.65A Unit : mm

b HEEEEHEEH A |
100% O %31

TR RRRTSTRCRVEUARRE,
0.575TvpP \ L L 03401 1573

VR

0.1940.1 || 2.740.2
3.05MAX

Weight : 1.65g (typ.)

2000-04-20 24/24



