TOSHIBA TMPO4090FXXXX(ES),JTMPO4090XXXXS(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 TMP04090FXXXX and JTMP04090XXXXS are
high-performance 4-bit microcontrollers incorporating a
16-Kword (1 word = 16 bits) one-time PROM (OTP).

They are pin-compatible with the mask ROM versions of
TMP04CHOOFXXX and TMP04CHO1FXXX.

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 QFP100-P-1420-0.65A
general-purpose EPROM programmer for the writing and
verification of programs. Weight: 1.65 g (typ.)

Because the TMP04090FXXXX and JTMP04090XXXXS are

developed as software development tools for mask ROM versions (TMP04CHOOFXXX, TMP04CHO01FXXX), 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 TMP04CHOOFXXX and TMP04CHO1FXXX.

Note that the OTP-version products do not have STOP mode and HOLD mode. Do not bring these products to the
modes. A malfunction may occur.
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TMPO4090FXXXX(ES),JTMP0O4090XXXXS(ES)

Features

Package type device Package type device

: TMP0O4090FXXXX (ES) : TMP0O4090F33F1 (ES)
Chip type device Chip type device
: JTMP0O4090XXXXS (ES) : JTMP0409033F1S (ES)
Parameter (Note) (Note)
OTP version corresponding OTP version corresponding
to mask ROM version to mask ROM version
TMPO4CHOOFXXX (T41) TMPO4CHO1FXXX (T42)
Input pins 8 (IN1 to IN4, 1001 to 1004) 4 (IN1 to IN4)

Interrupt: 8 (IN1 to IN4, 1001 to 1004)

Interrupt: 4 (IN1 to IN4)

8 (1011 to 1014, 1021 to 1024)

12 (1001 to 1004, 1011 to 1014,

Buzzer output pin

Input/output pins . 1021 to 1004)
Interrupt: none Interrupts: 4 (1001 to 1004)
1 1

drive pattern: 7

drive pattern: 6 + 1 Vpp fixed type

LCD driver controller

60 SEG x 8 COM/58 SEG x 10 COM
Mask option

52 SEG x 16 COM

Operating voltage in MCU mode

3.0V (typ.)

3.0V (typ.)

Built-in RAM size

Data RAM: 6 Kbits

Data RAM: none

Work RAM: 512 x 4-bit

Built-in ROM size

16 K word (1 word = 16 bits)

No. of basic instructions

56

Minimum instruction execution time

61 ps (32.768 kHz)
1 s (2 MHz)

Oscillator circuit

Low-speed crystal oscillator (32.768 kHz)

High-speed crystal oscillator (2 MHz/3.0 V)/external CR (2 MHz/3.0 V) Mask option

2 external (input pin, general-purpose input/output pin)

Interrupts 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-hit parallel

No. of writes

1 (for chip or Package type device)

Note:

For product names, see page 14.
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TOSHIBA TMPO4090FXXXX(ES),JTMPO4090XXXXS(ES)

Block Diagram of TMP04090
(OTP version corresponding to mask ROM versions, TMPO4CHOOFXXX and
JTMPO4CHOOXXXS)

TEST XHin XHouT XLin XLouT BRESET
Test Oscillator
L Reset
Circuit Control
\ iﬁ v v
T4X CORE
1 —N
1 (16 K words) (2 K bits)
— o N
. LY lr: Display RAM
N Writer ¢
—N SEG1 to SEG60
(6 K bits) < ) ontroller QCOMl to COM10
s —Ow
RN —Ovs
Interrupt  (\—] Quadrupler —Q v
Controller | 2
3 o
C1
v @)
(Oc2
) N
Timer/Counter\—,/| _Q VxT
(8 bit/16 bit) | Voltage | 1™y,
N\ Reglater % SS
—_) VDD
IN1 to IN4
% N
1001101004 ™ol oot AN T
1011 to 1014 (IN'8, OUT 8)| /N A1l K| controller
1021 to 1024 N—V] \:—|—|—\/

Note:  The OTP version corresponding to the mask ROM versions, TMPO4CHO1FXXX and JTMP04CHO1XXXS
(T42), does not include data RAM.
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TOSHIBA TMPO4090FXXXX(ES),JTMPO4090XXXXS(ES)

Pad/Pin Assignment

1. Pad Assignment

3358833353885 88383588858858
Ooddodoodooogoogooooooooaono
Sse| O O S22
Ss2| [ [ [s21
S53, COM16| [] [ Is20
Ss4, COM15| [] [ [s19
Ss5, COM14| [] [ |s1s
S5, COM13| [] O [s17
S57, cCOM12| [] [ |s16
Ssg, COM11| [] [ |Is15
COM10/S59, COM10| [] [ |s14
COM9/Sgo, COM9| [] [ |Is13
coms| [] JTMPO4090XXXXS O [s12
com?| O (top view) [ [su
coms| [] [ Is10
coms| [] 1 |sg
com4| [] 7 |ss
com3| []  |s7
com2| [] 7 |ss
comi| [] 1 Iss
va| O ] [sa
va| [ O |ss
vo| O O |s2
vi| O O |s1
Ooddodoodooogoogooooooooaono
6o fxh I8 2222888855858888
g X % "
m
Chip size 6.16 x 5.98 (mm)

Chip thickness 450 + 30 (um)

Substrate voltage Vss

Note 1: Pin specifications differ between the OTP versions corresponding to TMPO4CHOOFXXX and

TMPO4CHO1FXXX.

Example: COM9/S60, COM9
OTP version corresponding OTP version corresponding
to TMPO4CHOOFXXX to TMPO4CHO1FXXX

Note 2: Chip size differs from that of the mask ROM version.
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TMPO4090FXXXX(ES),JTMP0O4090XXXXS(ES)

2. JTMPO4090XXXXS (ES) Pad Layout
(x10°mm)
No. Name X Point Y Point No. Name X Point Y Point
1 Vi -2901 —-2505 37 Sg 2901 -526
2 C1 -2576 —2855 38 Sq 2901 -375
3 Co -2350 —2855 39 S10 2901 -225
4 Vss 2141 -2855 40 S11 2901 -75
5 VT -1952 -2855 41 S12 2901 75
6 BRESET -1764 —-2855 42 S13 2901 225
7 XLiN -1614 -2855 43 S14 2901 375
8 XLouT —1464 —2855 44 S5 2901 525
9 Vpb -1314 -2855 45 S16 2901 675
10 XHIN -1164 —2855 46 S17 2901 825
11 XHouT -1014 -2855 47 S8 2901 975
12 TEST -596 —-2855 48 S19 2901 1126
13 BZ -223 —2855 49 So0 2901 1314
14 IN1 —44 —-2855 50 So1 2901 1540
15 IN2 106 —2855 51 S22 2901 2505
16 IN3 256 —2855 52 So3 2539 2855
17 IN4 406 —-2855 53 Sog 2256 2855
18 1001 557 —2855 54 Sos 1992 2855
19 1002 707 —-2855 55 Soe 1747 2855
20 1003 857 —-2855 56 So7 1521 2855
21 1004 1007 —2855 57 Sog 1314 2855
22 1011 1157 —-2855 58 Sog 1126 2855
23 1012 1307 —2855 59 S30 976 2855
24 1013 1457 —2855 60 S31 826 2855
25 1014 1645 —-2855 61 S32 675 2855
26 1021 1852 —2855 62 S33 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 Sy 2901 -1540 67 Sag -225 2855
32 S3 2901 -1314 68 S39 -375 2855
33 Sy 2901 -1126 69 S40 -525 2855
34 Sy 2901 -976 70 Sa1 -675 2855
35 S 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 Sas -1126 2855 87 Ssg, COM11 —2901 525
B COM10/Ssg, .
74 Sys5 1314 2855 88 COM10 2901 375
B COM9/Sg, B
75 Ss6 1521 2855 89 COM9 2901 225
76 Sy7 -1747 2855 90 COM8 -2901 75
77 Sys -1992 2855 91 COM7 -2901 =75
78 S49 -2256 2855 92 COM6 -2901 -225
79 Sso -2539 2855 93 COMS5 -2901 -375
80 S51 -2901 2505 94 COM4 -2901 -526
81 Ss2 -2901 1540 95 COM3 -2901 —-676
82 Sg3, COM16 -2901 1314 96 COM2 -2901 -826
83 Sg4, COM15 -2901 1126 97 CcCOoM1 -2901 -976
84 Ss5, COM14 -2901 975 98 \ —2901 -1126
85 S5, COM13 -2901 825 99 V3 -2901 -1314
86 S57, COM12 -2901 675 100 Vo —2901 1540
Note: Pad X and Y point values differ from those of the mask ROM version.
(Supplementary) 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

>

----------------- ---» X POINT

JERHURUUS Sy S
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3. Pin Assignment of TMP04090FXXXX

80

TMPO4090FXXXX (ES)

Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
1 V1 26 1021 51 Soo 76 S47
2 C1 27 1022 52 So3 77 Sug
3 Co 28 1023 53 Soq 78 Ss9
4 Vss 29 1024 54 Sos 79 Sso
5 VxT 30 Sy 55 So6 80 S
6 BRESET 31 S 56 So7 81 Ssp
7 XLiN 32 S3 57 Sog 82 S53/COM16
8 XLouT 33 Sy 58 S 83 S54/COM15
9 Vpb 34 Sg 59 S30 84 S55/COM14
10 XHIN 35 Sg 60 S31 85 S56/COM13
11 XHouT 36 S7 61 Sz 86 S57/COM12
12 TEST 37 Sg 62 S33 87 S5g/COM11
13 BZ 38 Sg 63 Sa4 88 S59/COM10
14 IN1 39 S10 64 S35 89 Seo/COM9
15 IN2 40 S11 65 S36 90 CcoM8
16 IN3 41 S12 66 S37 91 com7
17 IN4 42 S13 67 S3s 92 COM6
18 1001 43 S14 68 S39 93 COM5
19 1002 44 S5 69 S0 94 COoM4
20 1003 45 S16 70 Sm 95 COoM3
21 1004 46 S17 71 Sa2 96 com2
22 1011 47 S8 72 Su3 97 coMm1
23 1012 48 S19 73 Saq 98 Vg
24 1013 49 So0 74 Sus 99 V3
25 1014 50 So1 75 Sug 100 2

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 COM9.
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4. Pin Description

4.1 Pin Description of OTP Version Corresponding to TMPO4CHOOFXXX

Pin Name Function
Vbp Power supply
Vss GND
VxT Voltage regulatorl output
V1 Voltage regulator2 output
Vo toVy Boosted voltage output
C1to Co Capacitor pin for LCD booster
XHiN to XHouT Crystal/resister connection pin for high speed oscillator
XLN to XLoyT Crystal connection pin for low speed oscillator
IN1 to IN4 Input port (with interruption)
1001 to 1004 1/0 port (with interruption)
1011 to 1014 1/0 port
1021 to 1024 1/0 port
SEG1 to SEG60 LCD segment output (mask option 58 SEG/60 SEG selectable)
COM1 to COM10 LCD common output (mask option 10 COM/8 COM selectable)
Bz Buzzer output
BRESET Reset input (low active)
TEST Test input (connect to Vss)

4.2  Pin Description of OTP Version Corresponding to TMPO4CHO1FXXX

Pin Name Function
Vbp Power supply
Vss GND
VxT Voltage regulator 1 output
V1 Voltage regulator 2 output
Vo toVy Boosted voltage output
Ci1to Co Capacitor pin for LCD booster
XHiN to XHouT Crystal / resister connection pin for high speed oscillator
XLN to XLoyT Crystal connection pin for low speed oscillator
IN1 to IN4 Input port (with interruption)
1001 to 1004 1/0 port (with interruption)
1011 to 1014 1/0 port
1021 to 1024 1/0 port
SEG1 to SEG52 LCD segment output
COM1 to COM16 LCD common output
Bz Buzzer output
BRESET Reset input (low active)
TEST Test input (connect to Vsgs)
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TOSHIBA TMPO4090FXXXX(ES),JTMPO4090XXXXS(ES)

5. Operation

51

5.2

5.3

Page 0

Page 1

Page 2

Page 3

The TMP04090FXXXX is a one-time PROM version of the TMP04CHOOFXXX and
TMP04CHO1FXXX which incorporate mask ROM. Other than the ROM, the configuration and
functions of the TMP04090FXXXX are the same as those of the TMP04CHOOFXXX and
TMP04CHO1FXXX.

Operating Mode
The TMP04090FXXXX supports MCU and PROM modes.
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, TMP04CHOOFXXX and
TMP04CHO1FXXX. For the function of MCU mode, refer to the T4X Series Users' Manual.
PROM Mode
Connect a 2-MHz oscillator to the XHIN and XHOUT pins, set the BRESET pin = Vss and the IN1
pin = VDD. 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 Upper 8 bits Lower 8 bits
(0000H) (0001H) (0000H)
. (0003H) (0002H)
4 K words Page 0 . . 4 K words
(OFFFH) (1FFFH) (1FFEH)
(1000H) (2001H) (2000H)
4 K words Page 1 4 K words
(1FFFH) (3FFFH) (3FFEH)
(2000H) (4001H) (4000H)
4 K words Page 2 4 K words
(2FFFH) (5FFFH) (5FFEH)
(3000H) (6001H) (6000H)
4 K words Page 3 4 K 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.
Pin Specification Pin N in PROM
Pin Name No. of Pins in anl\jliég Function in PROM Mode
MCU Mode PROM Mode
1011 to 1014 4 PDBO to PDB3 ) )
Input/output Input/output Program memory data input/output (8-bit)
1021 to 1024 4 PDB4 to PDB7
Program memory address input
So5 10 Sa9 15 Output Input EPADO to EPAD14 (O000H to 7FFFH)
Sa0 1 Output Input EPCE (/CE) Chip enable signal input
Sa1 1 Output Input EPOE (/OE) Output enable signal input
Input for setting PROM mode
BRESET 1 Input Input BRESET (Vss level fixed)
Input for setting PROM mode
IN1 1 Input Input IN1 (Vpp level fixed)
Program voltage input
TEST 1 Input Power supply |Vpp (12.75 VI5 V)
XHiN 1 High-speed oscillation XHiN High-speed oscillation (input)
XHouTt 1 High-speed oscillation XHouTt High-speed oscillation (output)
Low-speed )
XLiN 1 oscillation Unused — Unused (Vss level fixed)
Vbp 1 Power supply Vce +5 V supply input (5 V/6.25 V)
Vg 1 Booster output Unused — Unused (Vpp level fixed)
Vss 1 GND GND +0 V supply input
Handling of pins not listed above may differ depending on aluminum option. Handle by referring to
the table below.
Pin Name No. of Pins Aluminum Option Code Pin Specification Pin Handling
A3081
With pull-down resistor Open
A30A1
A3480 ] )
Without pull-down resistor Connect to Vss
IN2 to IN4 3 A34A0
A5082
With pull-down resistor Open
AB50A2
A33F1 With pull-down resistor Open

For details of aluminum specifications, see the Aluminum Specification Table.

10
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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
TMP04090FXXXX does not support an electric signature function, set the PROM writer ROM type to
TC57256AD or equivalent.

N —— VDD
Vce VbD
(5 V/6.25 V) INL
Vpp TEST
(12.75 V/5 V) V4
PDBO to PDB3 [« > 1011 to 1014
PDB4 to PDB7 |« > 1021 to 1024 IN2 to IN4
Connected to Vsg
EPADO to EPAD14 So5 10 Sag . .
depending on aluminum
EPCE (/CE > S option.
(CE) 40 TMPO4090XXXX P
EPOE (/OE) > Sa1
High-speed XHIN
General-purpose oscillator
PROM writer XHout
XLiNn
Vss BRESET _fJ
177

Note:  The TMP04090FXXXX 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 2 MHz (typ.)

(1)  Crystal oscillator (2)  CR oscillator
22 pF
XHiN T"—E XHin
N
]
T
s -
N —
22 pF
XHout 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 (TMP04090FXXXX)
(1) Prepare adapter
Adapter socket: PN004103
(2) Set PROM programmer
(i)  Set the PROM type to TC57256AD or equivalent.
Write voltage: 12.75 V
(i) Set write address
Start address: 0000H
End address: 7TFFFH
(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 TMP04090FXXXX does not support Electric Signature mode (Signature). Therefore, if
Signature is used by the PROM programmer, 12.5 V + 0.5 V is applied to pin 9 of the address
(EPAD?9), 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: 12.75 V
(i) Set write address
Start address: 0000H
End address: 7TFFFH
(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 mode II)

With Ve = 6.25 'V, applying program voltage of VPP = 12.75 V puts the device in High-Speed
Program mode II. 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 =5 V and verify data from all addresses.

=

Vcc=6.25V

v

Vpp =12.75V

v

Set start address

NG

Apply 0.1 ms program pulse

v

N=N+1

YES

Address = Address + 1

1

NO

Last address?

Vec=5V
Vpp=5V

Read from all

NG

addresses

( End write >

A
( Failure >

Figure 3 Write flow chart in High-speed program mode Il

13

2002-12-04



0-Z¢T1-200Z2 Vi
. 9JIND
(@ 'HE) XXX4TOHOYOdWL (S3) T4E€406070dNL [ 544 m.mmv__u% d 10151581 10151581 (dky)
umop-iind LA umop-ind | 1HX |9 e M | aoe | THEEY
(1d) SXXXTOHOYOdWLE (S3) STH££060v0dNLE | 821A8p adAl diyd
¥20l 01 TZOI ¥00I 01 TOOI uope | uone
UoIsisaA INOY MSYIN UOISIBA d10 odk] Addns ¥TOI 01 TTOI ¥NI 01 NI -so | -eso | siuswbas Ang abe)jon apod
5 paads | peads | Jo 'ON aon Addns | MSVYIN
awreN 1onpoid Snjels uod nduj -MO7 -ybiH
Zvl)
XXXATOHDYOJINL 03 Surpuodsaitod uorsioa JLO  (3)
10]SIsal
‘ 9JIND .
(@ ‘HE) XXX400HOYOdINL (S3) 0vre406070dINL odfs m_m,mv__u% g umop-|ind yum
101SIS8) 00l 01 TOOI (dAy)
umop-1nd UM ey [e1x [e1x 85 oT/T Aoe | OVFEY
(1d) SXXX00HOYOdNLE (S3) SovrE06070dNLE | 8d1nep adhl diyD umop-jind oYM
¥NI 01 TNI
lojsisal
(@ 'HE) XXX400HOYOdWL (S3) 0BYEH060Y0NL | o4, apoyoeg umop-iind Ui
J0}SIS3l 00l 01 TOOI o o (-dAy)
umop-iind unM . e1x | renx 09 8/ Aoe | 08YEY
(1d) SXXX00HOYOdNLE (S3) S08£06070dNLE | 8dnep 8dfy diyD umop-{ind INOYIAN
¥NI 01 TNI
(@ "HE) XXX400HOYOdI.L (S3) TV0E406070dINL mg\%w_mwm% d J0JSISO! J0JSISO! (dA)
umop-ind yim umop-ind yup, | X | E9 8 OUT | Aog | TVOEY
Id) SXXX00HOYOdINLC S3) STV0E06070dNLE | 8dnap adfl diyo
(1d) (s3) dAr d
. ERINET]
(@ 'HE) XXX400HOVOdINL (S3) 180€4060Y0dINL | 54/ obesoRy J01S1S8] JoIsIsal ex | o o o (09 | ooy
umop-jind uyum umop-jind uyim ‘ AOE
Id) SXXX00HOYOdINLC S3) ST80E06070dNLE | 8onep adk diyd
(1d) (s3) dAr d
LOISIBA WO SV UOISIOA dLO ¥20l 01 TZOI ¥00I 01 TOOI uone | uone
adA] Aiddns vioraitol VNI 01 TNI -I19SO | -IsO [ swewbes | Aing abelon | 8pod
paads | psads | 4o ‘ON aon Addns | MSVYIN
aweN 19npoid snje1s uod induj Mo -ybiIH
Tvl)

XXXA00HOFOdINL 03 Sutpuodsariod uotsiaa 410 (1)

suoieoy19ads uondo Jsew Jo IS T'9

1N2JID 1UdfeAinb3 uid pue uondo %sew 9

(ST)SXXXX06070dINLL (ST)XXXXA0600dINL

VEIHSOL



TOSHIBA

TMPO4090FXXXX(ES),JTMP0O4090XXXXS(ES)

6.2 Input/output Circuit for Pins
(1) Control pin
Shown below is an equivalent circuit of the TMP04090FXXX control pins.
Control Pin | Input/Output Circuit Remarks
OSC. enable >:Ll:>>_4
VpD VEDD FI;Iiir?h—speed oscillator connection
! R ) (Mask option: X'tal)
Rf=3 MQ (typ.)
U U
XH XH
XHiN IN ouT
Input/Output
XHout External resistor
Vv —|>o—|>o—<>—|>o—o—>
DD VpDp Resistor connection pin for
o— 1— | high-speed oscillation
» ¢ ¢ (Mask option: CR)
] 0 C =10 pF (typ.)
XHiN XHout
OSC, enable >:|—D_‘
' > Low-speed oscillator connection
VpD VpD in
XLiN y AA p
Input/Output ey
XLouT ) Rt ) (Mask option: X'tal)
Rf =10 MQ (min)
U] U
XLIN XLout
R1 =500 kQ (typ.)
BRESET Input R2 =55.5 kQ (typ.)
R3 =150 Q (typ.)
TEST R1 = 10 kQ (typ.)
Input
(Vep) R2 =150 Q (typ.)
Vbb
BZ Output ¥ A CMOS output

15
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(2) Input/output ports

Shown below is an equivalent circuit of the TMP04090FXXX input/output ports.

Control Pin | Input/Output Circuit Remarks
Vpp Pull-down input
Ry R2 =400 kQ (typ.)
IN1 to IN4 Input Mask option specified
2 With/without pull-down resistor
R1 =150 Q (typ.)
VpD Vbb
R1 | < Cout Key strobe input/output
1011 to 1014
Input/Output R2 =400 kQ (typ.)
1021 to 1024 o
o R1 =150 Q (typ.)
|
I °<}
VpD
Ry Pull-down input
1001 to 1004 Input Ro = 400 kQ (typ.)
z Ry =150 Q (typ.)
Note:  For the OTP version corresponding to the TMPO40CHO1FXXX (A33F1), I001 to 1004 are as shown below

R2

Control Pin | Input/Output Circuit Remarks
VbD VbD
R1 | (100 Key strobe input/output
1001 to 1004 | Input/Output R2 = 400 kQ (typ.)

R1 =150 Q (typ.)

16
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7. Maximum Ratings

7.1 Absolute Maximum Ratings (Vss =0V, Ta=25°C +1.5°C)

(1) TMP04090FXXXX (Package type device)

Characteristics Symbol Rating Unit
Power supply voltage VbD -0.3t06.0 \%
Program supply voltage Vpp -0.3t0 13.0 \%
-0.3to
Input voltage VIN Vop + 0.3 \%
Power dissipation (Note) Pp 1.0 w
Solder temperature Tsol 260/10 °CIS
Storage temperature Tstg -551t0 125 °C
Operating temperature Topr 0to 40 °C
Note:  Power dissipation decreases by about 12 mW per 1°C.
(2)  JTMP04090XXXXS (Chip type device)
Characteristics Symbol Rating Unit
Power supply voltage VbD -0.3t06.0
Program supply voltage Vpp -0.3t0 13.0
-0.3t0
Input voltage VIN Vop + 0.3 \%
Storage temperature Tstg -551t0 125 °C
Operating temperature Topr 0to 40 °C

17

2002-12-04



TOSHIBA

TMPO4090FXXXX(ES),JTMP0O4090XXXXS(ES)

8. Electrical Characteristics

8.1 Electrical Characteristics in PROM Mode

(1) Read operating (Topr = 25°C + 1.5°C, V§g =0 V)

Characteristics Symbol Pin Name Test Condition Min Typ. Max Unit
High level Vi1 — OT = | Vee
S25t0 S41 cc
Input voltage \Y
IN1 to IN4 012
Low level V — V — ,
L1 Ss Vee
Operating voltage Vce Vbp — 4.75 5.00 5.25 \%
Vce Vce
Program supply voltage Vpp TEST — 06 Vce +06 \%

Read Timing Diagram

EPADO to EPAD14

Z

Z.

_tacc = 1.5 tcyc + 300 ns (typ.)

“@Vcc =50V

PDBO to PDB7

Note: tcyc =1us (f)(TH, fOSCZ =2 MHZ)

Data output

teyc = LfxTH x 2 Clock

X0

18
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TOSHIBA TMPO4090FXXXX(ES),JTMPO4090XXXXS(ES)

(2) At program execution (Topr = 25°C + 1.5°C, Vss=0V)

. Applicabl . . .
Characteristics Symbol ppF:icna € Test Condition Min Typ. Max Unit
. 1011 to 1014 0.7
High level VIH2 — V. — Vce
1021 to 1024 cc
Input voltage \Y
IN1 to IN4 012
Low level V — V — ,
IL2 Sy510 Sy SS Vce
Operating voltage Vce Vbp — 6.00 6.25 6.50
Program supply voltage Vpp TEST — 125 | 12.75 | 13.0

Program Timing Chart

EPADO to EPAD14 >< ><:
CE tow tpw: Initial program pulse width 0.1 ms (typ.)
@Vcc =6.25V (typ.). Vpp=12.75V (typ.)
OE T 1 /
PDBO to PDB7  UNKNOWN >—< Input >——<Output >—

Vpp

Write | Verify

A

Initial program

y,

A

Note 1: Turn supply voltage Vpp (12.75 V) 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 + 0.25 V, 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 13 V. While the program is being executed, including overshoot,
make sure that a voltage exceeding 13 V is not applied.
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TOSHIBA TMPO4090FXXXX(ES),JTMPO4090XXXXS(ES)

8.2 Electrical Characteristic in MCU Mode
TMP04090FXXXX (ES), JTMP04090XXXXS (ES)

(1) 3.0 V version (Unless otherwise specified, V83 =0 V, Topr = 0 to 40°C)

Recommended operating condition (T41, T42)
Characteristics Symbol Test Condition Min Typ. Max Unit
Power supply voltage VbD fxTH =2 MHz 2.4 3.0 3.6 \%
Low-speed X'tal fxTLL Vpp=24Vto3.6V (Note 1) — [32.768 — kHz
Oscillation frequency | High-speed X'tal fXTHL Vpp=2.4Vt03.6V (Note 2) [ — 2.0 —
High-speed CR fxTH2 Vpp=3.0V (Note 3)| — 2.0 — MRz
Vpp = 2.4V \:%?8 — Vpb
High level VIH
Vpp =3.6 V \:Do.D7 — VpD
Input voltage \Y
Vpp =2.4V 0 — \:%l.)z
Low level VL
Vop =36V I
Quadrupler capacitance Cq1, Co — — 0.1 — puF
Vic — — 0.1 _
Vaoc — — 0.1 —
Voltage capacitance Vac — — 0.1 — uF
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 (3.0 V version) (T41, T42)
Characteristics Symbol Test Condition Min Typ. Max Unit
Low-speed X'tal \Y, T =10s, Topr=25°C (Note 4)[ 1.85 — —
OSC starting voltage P STAL STA opr ( ) \%
High-speed X'tal VsTA2 TsTta=8ms 2.20 — —
] Low-speed X'tal VHOLD1 — 1.65 — —
OSC holding voltage \%
High-speed X'tal VHoLD?2 — 2.0 — —
Frequency of high-speed OSC fosc2 Vpp=3.0V,Rf=13.3kQ (Note5)] — 2.0 — MHz

Note 4: Internal CR oscillator for low-speed oscillator.

Note 5: An RC oscillating circuit configured with an external R is used for the high-speed oscillator.
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TOSHIBA

DC Characteristic (3.0 V version)

TMPO4090FXXXX(ES),JTMP0O4090XXXXS(ES)

Characteristics Symbol Test Condition Min Typ. Max Unit
Input current (1) lIH1 Vpp=3.6V,VN=0V -500 — 500 nA
(IN1 to IN4, 1001 to 1004, 1011 to 1014, _ _
1021 to 1024) i1 Vpp=3.6V,VN=3.6V 643 | 90 | 150 | pA
Vpp=3.6V,V|N=0V. _ _ _
Input current (2) liH2L Low resistor side 120 72 514 A
(BRESET) Vpp=3.6V,VN=0V,
liH2H High resistor side -2 | -r2 | -804
Input current (3) | V| 3.6V,V 36V 10.0 18.0 27.0 HA
(TEST) IL3 pp=3.6V,V|N=3. : : :
Output current (1) loH1 Vpp=2.4V,Voy=19V — — -1.5 mA
(1011 to 1014, 1021 to 1024) loLt Vpp=24V,VoL=05V 089 | 125 | 2.08 | pA
Output current (2) loH2 Vpp=2.4V,Voq=19V — — -2.0 A
m
(B2) loL2 Vpp=24V,VoL=05V 2.0 — —
VoH =
loH3 Vpp = 3.0V, v?j 05V — — | -100
Output current (3) : ¥REGZ=2;—>-\1/25 Vv, v YV o A
oL3 2=2. : oL=0. — —
(SEGMENT) V3=3.375V, Vv,
_ OM =
loms V4=45V Vs~ 05V — — -50
VoH =
loHa V4-05V — — -100
Vpp=3.0V,
Output current (4) loLa VReg=1125V, |VoL=05V 100 — —
Vo =225V, Vo = pA
(COMMON) lom4 V3=3.375V, V3-05V — — | 0
V4=45V
VoM =
loma Vit 05V 0 — | —
VReG1 |Vbp=3.0V (Note 1)| 1.075 | 1.125 | 1.175
Constant output voltage \%
VREG2 Vpp=3.0V (Note 2)| — 1.8 —
\Z) 2.05 2.25 2.45
Vpp=3.0V
Quadrupler output voltage V3 3.175 | 3.375 | 3.575 \
VReg = 1.125 V., Ta=25°C
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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Characteristics Symbol Test Condition Min Typ. Max Unit
Vpp=3.0V, Dig?\ljay _ _ 1.2
IppOP | fH=2MHz, mA
f|_ = 32 kHz, Display 12
Vpp =3.0V, Display | | __ | 390
Power supply voltage (1) I5pSLOW ;L = 3521_‘(()""32 ON
(High-speed crystal oscillation circuit) ('S'p_Ml mode Dgglgy — — 29.0
(Low-speed crystal oscillation circuit) -
Vpp=3.0V, Display | — | 2120 | pA
fi = 32 kHz, ON
IppHOLD
fy = STOP, i
Display . . 20.0
HALT mode OFF .
Vpp = 3.0V, fy = STOP,
IopSTOP ¢ "ZsTOP, STOP mode — | — | 12
Vpp=3.0V, Doy | — | — | 15
IppoP | fH=2MHz, mA
fL = 32 kHz, Display
— — 1.5
CPM3 mode OFF
Vpp=3.0V, Display | _ | 330
Power supply voltage (2) IbpSLOW ;L :_BéZTIE)I—'IDz .ON
(High-speed CR oscillation circuit) E'p_Ml mode Dgglsy — — 32.0
(Low-speed crystal oscillation circulit) Display
Vpp=3.0V, ON — — 20.0 pA
IppHOLD | f = 32 kHz, -
fy = stop, HALT mode Dgg'?y _ _ 19.0

Vop = 3.0V, fiy = STOP,
IbpSTOP ¢ ““sTOP, STOP mode — | — | 12
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TMPO4090FXXXX, TMP0O4090XXXXS Example of Application Circuit (High-speed
crystal oscillation)

LCD
SEG1 to SEG60/COM1 to COM8 Piezoelectoric buzzer
(SEG1 to SEG58/COM1 to COM10) BZ | |
(SEG1 to SEG52/COM1 to COM16) I]
TEST
—i—V4 XHIN——¢——9
= (Note1)
—i—|v; XHouT———1—e
o—i——Vs TMPO4090FXXXX, JTMP04090XXXXS XLiN Tﬂ—u
E(Note 2)
—i—|v; XLoyuT—&——i—¢
Y—e—i—{vyxy BRESET —I—o e
I(Note 3)
C V R
I ss ? £
T_CZ IN IN IN IN IO 10 IO 10 10 IO 10 10 10 10 IO 10 VDD—T
1 2 3 4 01 02 03 04 11 12 13 14 21 22 23 24

SRR DR S

cteteletetetels

Note 1: Recommended high-speed oscillator circuit capacitor: 22 pF (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 Vss.
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Package Dimensions

b IR
100% = %31

T
0.575TYP i l 0.340.1 10136

X
Sl s,
P~ W
al 9
-------------------------- [ m !
S
70,15 >
s
.
-8
eS \
[fe} o
Lt o
o = ¥
- o
0.840.2

Weight: 1.65 g (typ.)
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RESTRICTIONS ON PRODUCT USE

000707EBA

e TOSHIBA is continually working to improve the quality and 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 comply with the standards of
safety in making a safe design for the entire system, and to avoid situations in which a malfunction or failure of
such TOSHIBA products 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 TOSHIBA products specifications. Also, please keep in mind the precautions and
conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability
Handbook” etc..

e The TOSHIBA products listed in this document are intended for usage in general electronics applications
(computer, personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances,
etc.). These TOSHIBA products are neither intended nor warranted for usage in equipment that requires
extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or
bodily injury (“Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or
spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments,
medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in this
document shall be made at the customer’s own risk.

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

e 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.

e The information contained herein is subject to change without notice.
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