TOSHIBA

Leading Innovation >>>

SEMICONDUCTOR GENERAL CATALOG

Microcomputers

8-Bit Microcontrollers

16-Bit Microcontrollers

32-Bit Microcontrollers

8-Bit Microcontrollers for Automotive
16-Bit Microcontrollers for Automotive
32-Bit Microcontrollers for Automotive
32-Bit Microprocessors

64-Bit Microprocessors

Development System Tools

1 2011/9 SCE0004L




Part Numbering Nomenclature

Example 1
TMP 89 F S 60 x x UG
\— Package

QG: Plastic shrink quad outline non-leaded package (VQON); dry-packed
XBG: Plastic ball grid array (BGA); dry-packed
WBG: Wafer level chip size package (WCSP), dry-packed
UG, DUG, FG, DFG: Plastic quad flat package (QFP); dry-packed
MG, DMG: Plastic small-outline package (SOP); dry-packed
NG: Plastic shrink dual in-line package (SDIP)
PG: Plastic standard dual in-line package (DIP)

Automotive quality grade
R: Grade A, —40°C to +85°C
T: Grade A, —40°C to +125°C
I: Grade B, —40°C to +85°C
S: Grade B, —40°C to +125°C

Microcontroller revision

Microcontroller subtype

ROM size

1]2|3]4|6|8|C|H
KBl 1 ]2 ]|3)]4]6]|8]12|16
K{M[N|P S U[W[F[Y[Z]|[D
KB [ 24 | 32 | 40 | 48 |60/64]| 96 [128 192|256 | 384|512

ROM type
C: Mask
E: EEPROM
F: Flash
P: OTP

Microcontroller core
86: 870/C 88: 870/X 89: 870/C1
91: 900/L1 92,94: 900/H1 93:  900/L
95: 900/H 96: 900

Toshiba microcontrollers

Example 2

IMP 19A 23 F Y x X

XBG
L Package

XBG: Plastic ball grid array (BGA); dry-packed
UG, FG, DFG: Plastic quad flat package (QFP); dry-packed

Automotive quality grade
R: Grade A, —40°C to +85°C
T: Grade A, —40°C to +125°C
I: Grade B, —40°C to +85°C
S: Grade B, —40°C to +125°C

Part designator / Microcontroller

ROM size

H M R S|[W]|Y A D E [10]1D] 20
KB | 16 | 32 | 56 | 64 | 128 | 256 | 384 | 512 | 768 | 10241536 | 2048

ROM type
C: Mask
F: Flash

Microcontroller subtype

Microcontroller core
M3:03  A9:09 19A:19A, 19A/H1

Toshiba microcontrollers
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8-Bit Microcontrollers
TLCS-870 Family: TLCS-870/C Series

OFlash Versions
o
2 —
3 - |=laa ]S = _ Mask ROM
= Sle |2Sle19elgls| = = 3 Power ) Version
5 glel |25 Selelelglely | 2 5 Supply | OPETatING
Part Number =iy . 2|2 |25|8|5|5|5/8[E|8] .| & | 2 PRl Temperature Package
S 2= =T == |92l 233383 El= | e o|S| __| Voltage o (See the datasheet
| = B § QO L0 Sl5 Z| 51 21L|L|L 8 5|c| E = ol 8| @ ( C) A
2 = e I _1=1E s|lolglel gl e 8|15 =23 - x| gl s ) for operating
= | 2 7|2 2|2 E9lo| |91alC|g|g|l £l gl < 28| &|s|olL "
@& &l € &2 £ lelasigolE|dalz|<|EE|ElEl 2l el 8lead|9| o] e conditions.)
| = gvoQD‘-’OD—I:I:%Q:.‘:O.‘:.:’.:”_EE-CUU.)_\‘ECDO
AR B B EEEEEEEEEEEEEEHER
el 2|=EY Q|ISG5555|2| 525242 2| 282|523 8
(1)0.25 (1)451055] (1)-40t0 85
TMP86F409NG 4K | 512 | (2)05(8 1 1 6 1 2 Yes| Yes 26 ((2)3.0t055( (2)-40to 85 - SDIP32
(3)0.5 (3)2.7105.5| (3)-20t0 85
TMP86C407MG
TMP86F807TMG 8 1 1 6 1 2 Yes| Yes 22 SOP28
TMP86C807MG
1)0.25 1)45t055 TMP86C407NG
TMP86F807NG 8K | 256 W 8 1 1 6 1 2 Yes| Yes 22 M -40 t0 85 SDIP28
205 (2)2.71055 TMP86C807NG
TMP86C408DMG
TMP86F808DMG 8 1 1 6 1 2 Yes| Yes 24 SSOP30
TMP86C808DMG
TMP86FH09AMG 8 1 1 6 1 2 Yes| Yes 26 (1)-40t0 85 - SOP32
(2)-40t0 85
TMP86CB0ING
TMP86FHO9ANG L0.25) g 1 |1 6 1] |2 Yes| Yes 26 |D4510551 o o085 SDIP32
205 (2)3.0t055 TMP86CHOING
(3)0.5 (3)2.7t05.5| (1)-40t0 85
TMP86FH12AMG 8 11 8 1)1(2 Yes| Yes 24 (2)-40t0 85 | TMP86CH12MG SSOP30
16K | 512 (3)-40t0 85
TMP86FH46BNG 19 1)1 8 1 2 Yes| Yes 33 (1451055 TMP86CH46ANG SDIP42
) ’ -40 to 85 LQFP44
TMP86FH47BUG 19 11 8 HRE Yes| ves 35 (2271055 : Q
1025 (10x10 mm)
TMP86FH92DMG (2)0'5 8 1 1 1 6 1 2 Yes| Yes Yes|Yes| 24 [(1)4.0t05.5 201085 SSOP30
TMP86FHI3NG s 1 1 1)1 6 1 2 Yes| Yes Yes|Yes| 26 [(2)2.7105.5 SDIP32
FP64
TMP86FM29FG 4| 2 1 | |1 4 Yes| ves % . Q
(14x14 mm)
1)05 LQFP64
TMP86FM29LUG 1536 W 4|32 1 8 1 4 Yes| Yes 39 Q
@1 (1010 mm)
1)0.25 LQFP64
TMP86FM29UG WOz 1 5 1 sl |1 4 Yes| ves % e
2K (2)0.5 (10x10 mm)
e 1)2.71036 FP100
TMP86FM25FG 4| 1| |1 8 1 4 Yes| Yes 2|® 401085 | TMPssCMsARG | O
60 (2)1.8t03.6 (14x20 mm)
FP64
TMP86FM48FG 11 1 1 1 16 2 2 Yes| Yes 54 Q
2048 (14x14 mm)
1)0.25 LQFP64
TMP86FM48UG ((2)) 05 11 1 1 1 16 2 2 Yes| Yes 54 - (10310mm)
TMP86FP24FG 48K 12| 24 1 1 8 2 2 ve Yes| Yes 54 LQFP80
S (12x12 mm)
1)451055 TMP86CM27FG FP80
TMP86FS27FG 1024 8| 40 1)1 8 12 Yes| Yes 55 @ -40 to 70 Q
(2)2.71055 TMP86CP27AFG | (14x20 mm)
(1) 351055 TMP86CM23AUG LQFP64
TMP86FS23AUG 5|32 11 8 1 4 |Yes| |Yes| Yes 51((2)3.0t055
TMP86CP23AUG | (10x10 mm)
(1)0.25 (3)2.7105.5| (1)-40t0 85
2)0.5 2)-40to 85 LQFP80
TMP86FS28ADFG @ 40 1|1 8 2 4 Yes| Yes 62((1)4.0t055 @ TMP86CS28DFG Q
(3)0.5 (3)-40t0 85 (12x12 mm)
60K (2)3.0t055 s
TMP86FS28AFG 2048 40 1)1 8 2 4 Yes| Yes 62 |(3)2.7105.5 TMP86CS28FG Q
(14x20 mm)
FP64
TMP86FS49BFG 13 2|2 1 16 2 4 Yes| Yes 56 TMP86CS49FG (1§<14mm)
1)0.25 1)451055
TMP86FS49BNG ((2))05 13 2]2 1 16 2 4 Yes| Yes 56 52;271055 -40 to 85 - SDIP64
’ ST LQFP64
TMP86FS49BUG 13 2|2 1 16 2 4 Yes| Yes 56 TMP86CS49UG Q
(10x10 mm)

Note 1) Configurable as UART or SIO.

Note 2) Minimum instruction execution times (1) to (3) correspond to (1) to (3) of both power supply voltage and operating temperature.
Note 3) Up to 960 LCD segments (60 seg. x 16 com.)

Note 4) Configurable as 12C or UART.

Note 5) The minimum instruction execution time in Low-Speed mode is 122 ps (at 32.768 kHz).

o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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TLCS-870 Family: TLCS-870/X Series

OFlash Versions

E 5 % g
3 — @ = 3
g = =|5|= |8 = 3 .
fn Sl el=o 1<) 3 Power ) Mask ROM Version
=L T 51T g e =3 Iy Operating
5 Slz|l &8 slEl8l2 @ S Supply
Part Number b= el 55Tl 8 .| 2|58 Temperature Package
El ’g g 5ig| z|8|3le|lels| &lE|Z 8| Voltage 0) (See the datasheet for
—~| ~|5 © = SleElLel el == = | v . L
gl o2 |2 — s 5| S|3|LE8|lE|E|F|e|3 || V) operating conditions.)
g g = Jo|lao = slolalglgls|ola]| = S 8 c |
a| R|E&z|le| = | L a8l |FES eSS
| =2 3485 O ~ |O <= |=|F| 2|88l |o|&8[=2]|s
AHEE R EEHEEEEEEE R EE
x| x|=EYS & S 1222|928 a|=|8|E |88
Note 1) |(Note 1
TMP88F846UG 8K 16| | Mol (Mol 8 l2]2]1 Yes ves| |33 -
512 1 1 LQFP44
Note 1) |(Note 1 (10x10 mm)
TMP8SFH41UG 16K 02 |16 “’f) “’le) 8 |2]|2|1 Yes 33| 450055 | 401085 | TMPBBCHALUG
QFP80
TMP88FWA45AFG 120K [ 4096 24 1 2 2 16|2(4]2 Yes Yes|71 -
(14x20 mm)

Note 1) Cannot be used at the same time because their I/O pins are multiplexed.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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TLCS-870 Family: TLCS-870/C1 Series

OFlash Versions
(5}
£
=
o
o —
= P — o~
g = |EIEE =2 i g Power Mask ROM Version
—~ — = = — [} = (=}
fi] E A S|12lS %_3 %_3 % é =i S § Z| |& Supply Operating
Part Number S S|l 5l &5 2| 2| 2| 5| 2| S Py OE g Temperature Package
% R Z{8gl£|8 55|58 SISl .| 8 ~| 23] 52 Voltage peraty (See the datasheet for g
=] o= =129 2| 2|3|3|3| 3l E| 5| & o 21E| 2 3= (°C) i -
= =1 8 & €2 ol=12| 5| 2ILI1L18|3| 5l<| E| = ol 8l3|=l2 (V) operating conditions.)
3 B RSSO [ et =Z1818lolsl el alelgl 8|8 E|eg == 3|8 3l
S 2] €8 (824521899 a|Q|E|E|E| g|< 2s 8| & s|a]|2| ol
| a zg-:-:_:_CVQOD<<r—|—|—__$,E-52%oQw.e(—ut
= g < |09l =3 =122 =(=E|8 8 SI1C2 | ol 2| &
ARG E R EEEEEEEEEEEEE EEEHEEEB
Bl x| =32 |Y200 5526 2xB4 8|2 £ 282|5|&| 2|5 E|Q
(1)0.1 (1)43t055
TMP89FH4ONG (2)0.238 |6 1111 8 2 4 Yes| Yes |Yes|Yes|Yes|Yes 36((2)2.7t055 SDIP42
(3)0.5 (3)2.21055 _
(Note 5)
(1)0.238
TMP89FH42LUG 8 1)1(1 8 2 4 Yes| Yes |Yes|Yes|Yes|vYes 40((1)2.7t03.6
@05 LQFP44
(2)2.2t03.6
1ok 1)0.1 1)431055 TMP8ICH42UG (10x40 mm)
B o310 9.
TMP89FH42UG M 8 1111 8 2 4 Yes| Yes [Yes|Yes|Yes|Yes 40 W
(2)0.238 (2271055 (Note 7)
TMP89FH46DUG (3)05 |8 111 8 2 4 Yes| Yes [Yes|vYes|ves|ves| [42[(3)2.2105.5 TMP89CH46DUG
(10238 (Note 5) LQFP48
TMP89FH46LDUG (2)65 8 1111 8 2 4 Yes| Yes |Yes|Yes|Yes|Yes 421(1)2.7t1036 (7x7 mm)
’ (2)2.21036
101
TMP89FM40NG (2)0.238 | 6 1)1(1 8 2 4 Yes| Yes |Yes|Yes|Yes|vYes 36 SDIP42
(1)43t055
(3)05
(2271055
(1)0.1 -
(3)22t055
TMP89FM42AUG (2)0.19 |8 111]1 8 2 4 Yes| Yes |Yes|Yes|Yes|Yes|Yes|40
(3)0.5
(1)0.19
TMP89FM42KUG 8 1111 8 2 4 Yes| Yes |Yes|Yes|Yes|Yes|Yes|40
2048 (2)05 (1)2.71036 LQFP44
1)0.238 2)22103.6 10x10 mm
TMP89FM42LUG ) 8 1{1]1 8 2 4 Yes| Yes |Yes|Yes|Yes|Yes 40 @ ( )
(2)0.5 -40t0 85
101 (1)431055 TMP8ICM42UG
TMP89FM42UG (20238 |8 1111 8 2 4 Yes| Yes |Yes|Yes|ves|Yes| |40((2)2.7t055 (Note 7)
(3)0.5 (3)2.21055
1)0.19 1)2.7103.6
TMP89FM43KQG | 32K M 8 111 8 2 4 Yes| Yes |Yes|Yes|Yes|Yes|Yes| 38 (W27t
(2)0.5 (2)2.2t03.6 VQON44
(10238 (Note 5) (5.3x5.3
TMP89FM43LQG (2)65 8 111 8 2 4 Yes| Yes |Yes|Yes|Yes|Yes 38|(1)2.7103.6 mm)
’ (2)2.21036
101
TMP89FM46ADUG (2)0.19 |8 1111 8 2 4 Yes| Yes |Yes|Yes|Yes|Yes|Yes|42
(1)43t055
(3)05
(2271055
(01 (3)22t055
TMP89FM46DUG (2)0.238 | 8 1)1(1 8 2 4 Yes| Yes |Yes|Yes|Yes|vYes 42 TMP89CM46DUG LQFP48
(3)0.5 (7x7 mm)
(1)0.19 (Note 5)
TMP89FM46KDUG (2)0'5 8 111 8 2 4 Yes| Yes |Yes|Yes|Yes|Yes|Yes|42|(1)2.7t03.6
’ (2)2.21036
TMP89FM82DUG 0.125 |20 1 8 2 4 Yes| Yes |Yes|Yes|Yes|Yes 39| 451055
(1) 0.167 (1)3.21036 LOFP53
TMP89FS28LFG (2)0.25 80| 2 101 8 2 4 Yes| Yes |Yes|Yes|Yes|Yes 53((2)2.7t036 (20x20 mm)
60K (3)0.5 (3)2.2103.6
1)0.125 1)4.3105.5| (1)-40to 85 - FP64
TMP89FS60FG W 8 1{2]1 16 2 4 Yes| Yes |Yes|Yes|Yes|Yes 58 (L4310 (b)-40t0 Q
(2)0.238 (2)3.0t055]| (2)-40t0 85 (14x14 mm)
TMP89FS60UG 3072 | (3)0.238 | 8 1121 16 2 4 Yes| Yes |Yes|Yes|Yes|Yes 58((3)2.7t03.0( (3)-20t0 85 LQFP64
TMP89FW20AUG 7132 113 1 8 21114 Yes| Yes |Yes|Yes|Yes|Yes|ves|52 (10x10 mm)
FP80
TMP89FW24ADFG (1) 0.0625 (11|40 113 1 8 2(1]4 Yes| Yes |Yes|Yes|Yes|Yes|Yes|68|(1) 2.7t05.5 Q
124K -40t0 85 (1420 mm)
(2)0.125 (2)18t055 ToRPaD
TMP89FW24AFG 11(40 113 1 8 21114 Yes| Yes |Yes|Yes|Yes|Yes|Yes| 68 Q
(12x12 mm)

Note 1) Configurable as UART or SIO. Also, selectable from I2C and SIO.

One SIO channel can be used simultaneously. As for the TMP89FS60, up to two SIO channels can be used simultaneously.

Note 2) The on-chip debug unit is available with the flash versions, but not with the mask ROM versions.
Note 3) Minimum instruction execution times (1) to (3) correspond to (1) to (3) of both power supply voltage and operating temperature.

Note 5) The erase/program power supply voltage is 3.0 to 3.6 V.
Note 6) Two ports are reserved for high-speed oscillator pins and cannot be used as /O ports.
Note 7) The AD conversion accuracy differs between the flash and mask ROM versions. For details, see the datasheet.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.

)
)
Note 4)
)
)

The minimum instruction execution time in Low-Speed mode is 122 ps (at 32.768 kHz).
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TLCS-870 Family: TLCS-870/C Series

OMask ROM Versions
S
g SRGEEER 2 OTPIFlash
| < = =olo|o|= L Power TP/Flash Version
i Ea > 5126|2122l g . S Operating
Part Number S © 2 g E E E = g 2 3| Supply Temperature Package
ER e == |5 8|5l3l33|52|l=|e| & Voltage . (See the datasheet for
—~| | & 2|5|g|E S|l 2] 5] z[LlLlelF|5|E|El =| |2 (0 - "
el w222 =12 |&8|3|&|5l5|5|8| 3|ElE|lesl | (%] operating conditions.)
S| 2|8l gle |52 0 |9alC|eleg|lgleg<x|2cg §|E
a8l & E L2 ==L s =le|<s|EF|E|El S ElCIRE O
Z | =| g Z|ole|la|lofl|=|elElo<=|2=|=|=l=lS &5 OPIT| oS
AR R EEMEEEENEEEEBEREEEEEEEE
2|l xS EY S LB SSS52 s 2sss2s 228258
TMP86P203MG (Note 2) x| 128 16 2 4 2 Yes 14 45055 ) SOP20
TMP86P203PG (Note 2) 2 4 2 Yes 1 DIP20
TMP86P807MG
TMP86C407TMG 8 1 1 6 1 2 Yes| Yes 22 SOP28
TMP86F807MG
1)0.25 1)45t055 TMP86P807N
TMP86C407NG M 8 1 1 6 1 2 Yes| Yes 22 W 86PBOTNG SDIP28
205 (2)2.71055 TMP86F807NG
TMP86P808DMG
TMP86C408DM 4K 1 1 6 1 2 Yes| Y 24 P:
86C408DMG 8 es| Yes TMPBSFB08DNG SSOP30
FP64
TMP86C420FG (1)0.25| 4 |32 1 8 1 2 Yes| Yes 39|(1)45t055 TMP86P820FG (MQX“mm)
(205 (2)27t055 LorPes
TMP86C420UG (3)0.95( 4 (32 1 8 1 2 Yes| Yes 39((3) 181055 TMP86P820UG Q
256 (10x10 mm)
TMP86P807MG
TMP86C807TMG 8 1 1 6 1 2 Yes| Yes 22 SOP28
TMP86F807MG
(1)0.25 (1)451055 TMP86P807NG
TMP 7N 1 1 6 1 2 Yes| Y 22 DIP2
86CB07NG 05| 8 os| Yes @) 27t055| 401085 | TMP86FSO7NG SDiP28
TMP86P808DMG
TMP86C808DMG 8 1 1 6 1 2 Yes| Yes 24 SSOP30
TMP86F808DMG
FP64
TMP86C820FG (1)0.25( 4 |32 1 8 1 2 Yes| Yes 39| (1)45t055 TMP86P820FG (14Qxl4mm)
(2)05 (2)27t055 LOFPEd
TMP86C820UG (3)0.95( 4 (32 1 8 1 2 Yes| Yes 39((3) 181055 TMP86P820UG
8K (10x10 mm)
1)0.25 1)45t055
TMP86C80ING M 8 1 1 6 1 2 Yes| Yes 26 (bast TMP86FH09ANG SDIP32
(2)0.5 (2)2.7t055
FP64
TMP86C829BFG 4132 1 8 1 4 Yes| Yes 39 TMP86PM29BFG Q
(14x14 mm)
(1)0.25 (1)45t055 LQFP64
TMP86C829BUG 4132 1 8 1 4 Yes| Yes 39 TMP86PM29BUG
(205 (2271055 (10x10 mm)
(3)0.95 (3)1.8t055 TMP86PM47AUG
TMP86C847UG 19 1)1 8 1 2 Yes| Yes 35 TMP86PH47UG
TMP86FH47BUG LQFP44
(1)0.25 (1)45t055|(1)-40t085 (10x10 mm)
2)05 2)2.71055] (2)-40to 85
TMP86CHO6AUG @ 8 101 1 2 Yes| Yes |Yes| 35 @27t (24010 TMP86PHO6UG
(3)0.95 (3)2.0t055((3)-40t085
(4)0.95 (4)1.81055 | (4)-20t085
(1)0.25 (1)45t055
TMP86CHO6NG (2058 1)1 1 2 Yes| Yes [Yes|[35](2)2.7t05.5 TMP86PHO6NG SDIP42
(3)0.95 (3)1.81055| -40to85
TMP86CHOING 512 [ (1)0.25| 8 1 1 6 1 2 Yes| Yes 26[(1)45t055 TMP86FHO9ANG SDIP32
TMP86CH12MG (205(8 1)1 8 1112 Yes| Yes 24|(2)2.7t055 TMP86FH12AMG** SSOP30
(1)0.25 (1)45t055|(1)-40t085
2)05 2)2.71055] (2)-40to 85 LQFP64
TMP86CH21AUG @ 4132 1 8 1 4 Yes| Yes 39 @27t (24010 TMP86PM29BUG Q
16K (3)0.95 (3)2.0t055 | (3)-40t0 85 (10x10 mm)
(4)0.95 (4)1.81055 | (4)-20t085
(1)0.25 (1)451055 OFPG4
TMP86CH21FG (2005 4 [32 1 8 1 4 Yes| Yes 39|(2)2.7t055| -40t085 | TMP86PM29BFG (1414 mm)
(3)0.95 (3)1.81055
LQFP44
TMP86CH22UG 323 101 4 1 2 Yes| Yes 33 TMP86PH22UG Q
(10x10 mm)
(1)0.25 (1)451055] (1) -40 to 85 | TMP86PH46NG
TMP86CH46ANG (2005 |19 1)1 8 1 2 Yes| Yes 33| (2)2.7t055] (2) -40 to 85 | TMP86PMAGNG SDIP42
(3)0.95 (3)2.0t0 5.5 (3)-40 to 85 | TMP86FH46BNG
(4)0.95 (4)1.8t05.5( (4)-20t0 85 | TMP86PM47AUG LOFPad
TMP86CH47AUG 19 1]1 8 1 2 Yes| Yes 35 TMP86PH47UG (10810 m)
TMP86FH47BUG

Note 1) Configurable as UART or SIO.
Note 2) Contains an OTP memory.
Note 3) Minimum instruction execution times (1) to (4) correspond to (1) to (4) of both power supply voltage and operating temperature.
Note 4) Configurable as 12C or UART.
Note 5) The minimum instruction execution time in Low-Speed mode is 122 ps (at 32.768 kHz).
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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o
=]
3 - | & OTPIFlash
@ o I I = B ES E « A Power , .
o] P S E A E R o = Supply Operating Version
Part Number S = 2ls M IR 5 Voltage | TEMPerature Package
= =S = h =1 =1 =1 =g R )
s 2 51515 5l= | & HEGIEEEE =g 8 - (V)g (°C)  |(See the datasheet for
—~| ~| B L =2 1L === al =gl ; iti
R e e b= =< 5|S| 5|5 8|35|L| 3 Sleleg| sl & operating conditions.)
S| 2| a8 2852w Clg[C|E|E|E| &l < 2|S o &%
ol als || EIESISITe s s < E|FIEIFlEl S Elel@aols
il B =l E= I =N =1 §S) ES3 PO ) P o S e B E P I e 2 EEA R A T
ARERE BRI EFHEEEE N EEEEEEEEEEEEEE
Bl 2 |=E|Y Q% 3|535]5|5|2|x|3|sB|8|2x| 2| &|283]5]|2
1)0.25 1)451055
TMP86CH72FG 1024 o 32 1)1 1(6 Yes|Yes| Yes 54 @ -30t070 | TMP86PM72FG QFP64
(2)0.5 (2)2.71055 (14x14 mm)
TMP86CH29BFG | 16K (1)0.25| 4 | 32 8 1 Yes| Yes 39|(1)45t05.5 TMP86PM29BFG
1536 | (2)0.5 (2)2.71055| -40t085 LQFP64
TMP86CH29BUG (3095 4] 32 1 8 1 4 Yes| Yes 39 (3)181055 TMP86PM29BUG (10x10 mm)
TMP86CKT74AFG | 24K 2 37 1 8 2 2 Yes| Yes 70 -30t070 | TMP86PM74AFG
(1)0.25 (1)45t055 Fp— QFP80
TMP86CM27FG (205 |8 | 40 1(1 8 1]2 Yes| Yes 55|(2)2.7t05.5 (14%20 mm)
TMP86FS27FG
1)0.25 1)45t055( -40t085
1024 | @ (4510 LQFP44
TMP86CM47AUG (2005 |19 1(1 8 1 2 Yes| Yes 35|(2)2.7t05.5 TMP86PM47AUG (10x10 mm)
(3)0.95 (3)1.81055
1)0.25 1)451055 FP64
TMP86CM72FG ) 32 1)1 1]6 1 2 Yes|Yes| Yes 54 @ -30t070 | TMP86PM72FG Q
(2)0.5 (2)2.71055 (14x14 mm)
(1)0.25 (1)35105.5]|(1)-40t0 85
2)05 2)2.7105.5] (2) -40 to 85 | TMP86PM23UG LQFP64
TMP86CM23AUG |32k @ 5|32 1)1 8 1 4 |Yes| |Yes| Yes 51 @ @ Q
(3)0.95 (3)2.0105.5|(3)-40 to 85 | TMP86FS23AUG (10x10 mm)
1536 (4)0.95 (4)1.81055](4)-20t0 85
1)0.25 1)45105. FP64
TMP86CM29BFG o 4] 32 1 8 1 4 Yes| Yes 39 (1451055 TMP86PM29BFG Q
205 (2)2.71055 (14x14 mm)
TMP86CM29BUG (3)0.95| 4 | 32 1 8 1 4 Yes| Yes 39((3)1.8105.5 101085 TMP86PM29BUG LQFP64
TMP86CM29LUG 4| 32 1 8 1 4 Yes| Yes 39 271036 TMP86FM29UG (10x10 mm)
B FP100
TMP86CM25AFG 4 |2 1 1 8 1 4 Yes| Yes | [42|(2) 181036 TMP86FM25FG Q
2048 | (1)0.25 60 (14x20 mm)
TMP86CM74AFG (2005 | 2 37 1 8 2 2 Yes| Yes 70 -30t070 | TMP86PM74AFG
(1)451055 Fp— QFP80
TMP86CP27AFG 1024 8 | 40 1)1 8 112 Yes| Yes 55|(2)2.7t05.5| -40t0 85 (14%20 mm)
TMP86FS27FG
48K (1)0.25 (1)35105.5]|(1)-40t0 85
2)05 2)2.7105.5| (2) -40 to 85 | TMP86PS23UG LQFP64
TMP86CP23AUG 2048 @ 532 1)1 8 1 4 |Yes Yes| Yes 51 @27t @-40t0 Q
(3)0.95 (3)2.0t05.5| (3)-40 to 85 | TMP86FS23AUG (10x10 mm)
(4) 0.95 (4)1.8105.5| (4) 20 to 85
1)0.25 1)451055 LQFP44
TMP86CS44UG 1024 o 19 1)1 8|1 2 2 Yes| Yes 35 @ -40t085 | TMP86PS44UG Q
(2)0.5 (2)2.71055 (10x10 mm)
1)0.25 1)451t05.5 | (1)-40to 85 LQFP100
TMP86CS25ADFG (MO - e L 8 1 4 Yes| ves | [ao|(D451055|()-40t0 Q
205 60 (2)2.71055|(2)-40t0 85 (14x14 mm)
(3)0.95 Note2) (3)2.0t05.5](3)-40 to 85 QFP100
TMP86CS25AFG @oss| 4| 6o 1 1 8 1 4 Yes| Yes 2|4 181055 | (4) 2010 85 | MPBEPS25FG (1420 mim)
LQFP80
TMP86CS28DFG 40 101 8 2 4 Yes| Yes 62 TMP86FS28ADFG
(1)0.25 (1)4.0t055 (12x12 mm)
o0K 205 271055 008 —
TMP86CS28FG 2048 ' 40 11 8 2 4 Yes| Yes 62 R TMP86FS28AFG Q
(14x20 mm)
1) 0.25 1)451t055((1)-40t0 85 FP64
TMP86CS49FG o 13 202 1 16 2 4 Yes| Yes 56 M M TMP86FS49BFG Q
205 (2)2.71055/(2)-40t0 85 (14x14 mm)
(3)0.95 (3)2.0t05.5|(3)-40t0 85 LQFP64
TMP86CS49UG @oss| B 22 1 |1 2 4 Yes| Yes 56| 4y 18105.5| (4)-20to g5 | TMPESFSA9BUG (10x10 mm)
1)0.25 1)451055 FP100
TMP86CS64AFG ) 16 201 16 2 4 Yes| Yes 91 @ -40t085 | TMP86PS64FG Q
(2)0.5 (2)2.71055 (14x20 mm)
Note 1) Configurable as UART or SIO.
Note 2) Up to 960 LCD segments (60 seg. x 16 com.)
Note 3) Minimum instruction execution times (1) to (4) correspond to (1) to (4) of both power supply voltage and operating temperature.
Note 4) Configurable as I2C or UART.

Note 5) The minimum instruction execution time in Low-Speed mode is 122 ps (at 32.768 kHz).

o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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TLCS-870 Family: TLCS-870/X Series

OMask ROM Versions
o —_
S 3 =
= —_ u <
3 == = 1
= =|5|2|5 s g . OTPIFlash Version
s = SMEEINEEE =| |Power Supply| Operating
Part Number g R =g/ g|5| & %_3 als| | 8 Voltage | Temperature Package
s 2 5 g - glgz|8|3|2|e|g|8 E=IPS V) 0) (See the datasheet for
Tl el 22| —~ 12| 5|5|S|3|L8|8|5|E|F|e3| & operating conditions.)
2 2 = =| 3| s = |l g0 elc| (o2 o5 8|l
sl =sleg|lz|zl=lc|=2al2lslgl8 s|S|8d| T
Q| a 5=2|=| = =|=|o < | F[Elole|5El=l8& =
=g = al o o ~ |G |l =|=|F|Z|B| 8O0 S
AR EIEEI B EHEEEEEEEEEEE
gl 2| S|4l oS |2ZF|0298s62 8 &2|182]2
Note2) | (Note2,
TMP88CH40MG 14 ¢ °le )|« °le ) 4 2|1 Yes 19 TMP88PHAOMG SOP28
Note2) | (Note2]
TMP8BCH40NG 14 ¢ °1e | 018) 4121 Yes 19 TMP88PHAONG SDIP28
16K | 512
Note2) | (Note2,
TMP88CH41NG 02 |16 (°1e)(°1e) 8l2]2]1 Yes 33| 45155 | -40t085 | TMPS8PHAING SDIP42
Note2) | (Note2 TMP88PH41UG LQFP44
TMP8SCH41UG 6| [MNee|Moed sl2]2]1 ves| |33 Q
1|1 TMP8BFH41UG (10x10 mm)
QFP80
TMP8B8CS43FG 24 1 1 2 16|2|4]2 Yes 71 TMP88PS43FG
(14x20 mm)
64K
QFP100
TMP8BCST7FG 2048 53| 2 1 12 3|1 Yes| Yes | 88 TMP88PU77FG
(14x20 mm)
(1)0.32 (1)451055 QFP80
TMP8BCU74FG 37| 1 1 12 2|2 Yes| Yes | 71 -30t070 | TMP88PUT4FG
o6k () 122 s (20271055 (14%20 mm)
QFP100
TMP8BCU77FG 3072 53| 2 1 12 3|1 Yes| Yes | 88 TMP88PU77FG
(14x20 mm)

Note 1

) Either I2C bus or SIO module can be selected via software.
Note 2) Cannot be used at the same time because their I/O pins are multiplexed.
)

Note 3) Minimum instruction execution times (1) and (2) correspond to power supply voltages (1) and (2).
Note 4) The minimum instruction execution time in Low-Speed mode is 122 ps (at 32.768 kHz).
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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TLCS-870 Family: TLCS-870/C1 Series
OMask ROM Versions

o
S =
3 ] = =554 g o = Flash Version
= EHRREEREEEEE 2 3| Power )
] B] e ) g ) e et R R PN = =13 Operating
5 o R EREEEEEE N 2| S| Sueely
Part Number g N | EEEEEEEE EE = = = 2= Temperature | (See the datasheet |  Package
S 2 |55 EEEEHEEEEEE IR 2| S|=| Voltage N )
—~| | & 2 |glglo o= 215 2|1L[L|L|8| 5|l E| = 3| 8|a (°C) for operating
HRE 22 (2152 1= 3|0| sl 5| 8| &8l 8|F| Fleg| < | x| 2= ) -
S22 2 |8 8gAd5219Ca|<|E|E| |82 258 §|s| S| conditions.)
Q| @ 5 2 [ €552 o|2|<|S|F|IF|E[EHElBl8H O @ o =
= il [=] (=] a1 8] I S) I e b e P L P e e L S FE B A v - B =l
ARG EEFE R EEEEEREEEEEEEHEE
22| =E |YHYY 5055828232 s 282 G| & 2|8
LQFP44
TMP89CH42UG 8 1]1]1 8 2 4 Yes| Yes |Yes|Yes|Yes| 40 TMP89FH42UG
(10x10 mm)
1K LQFP48
TMP89CH46DUG (101 |8 1111 8 2 4 Yes| Yes |Yes|Yes|Yes|42|(1)4.3t05.5 TMP89FH46DUG (787 )
2048| (2)0.238 (2)2.7t055| -40t085 =
TMP89CM42UG (3)05 |8 1111 8 2 4 Yes| Yes |Yes|Yes|Yes| 40 (3) 2.2105.5 TMP89FMA42UG (10810 o)
32K
LQFP48
TMP89CM46DUG 8 1111 8 2 4 Yes| Yes |Yes|Yes|Yes| 42 TMP89FM46DUG (7x7mm)

Note 1) Configurable as UART or SIO. Also, selectable from I2C and SIO.
One SIO channel can be used simultaneously.
Note 2) Minimum instruction execution times (1) to (3) correspond to power supply voltages (1) to (3).
Note 3) The minimum instruction execution time in Low-Speed mode is 122 ps (at 32.768 kHz).
Note 4) Two ports are reserved for high-speed oscillator pins and cannot be used as I/ ports.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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16-Bit Microcontrollers

TLCS-900 Family: TLCS-900/L1 Series

OFlash Versions
o
=] —
3 = 18] |3 g « ROM Vers|
= =S =1 Mask ROM Version
= s 51< ; 5 8 Power )
- = SRR 5| 5 Operating
So 2 e 8|8 2| |g|& 2 Supply
Part Number 83 | = - 5| 8| = |E|3|5]& 33| 5 S Voltage Temperature | (See the datasheet | Package
| | 83 |§|5 1 |5l g| & |3lelslZ| | ElE S| g (°C) for operating
2 ? 2 Z [ = = HS I S EERS OIS E| ¢| | 8| V) -
Sl €| =xlgel 8 [slal € |gelslE|aSe 2] 82 conditions.)
@l a E 2 |E|lalslol=lCl <] € |E|F|S SHEEIEIRIE R
= = g = |1a|=|9 2|S5|=|l=| O [Fl=| 22| NEIEEIMEEL R
SRR PR EEHE G EE R EEREIEEEE
© 4 = & Y55 212|582 Q |82 8|Ek|s8|=|8|0|&]|8
FP80
TMP91FUG2DFG 8|3 1] |16 4 Yes Yes|ves|ves| 6 (14220 )
96K 02 69| 45t055 ToFrE0
TMP91FUG2FG 4096 8|3 1 16 414 Yes Yes|Yes|Yes| 6 (12812 )
1)0.148 Note 2 1)27t03.6 LQFP100
TMP91FW40FG o) 4 g [N, | 1 ves|ves| |6 |61 TMP91CWAOFG Q
(2)0.25 40 (2)2.2103.6 (14x14 mm)
FP100
TMP91FW64DFG 3 2 16 65 Yes 4 |Yes|Yes|Yes| 6 - Q
8192 (1)0.16 6 (1)45t055 (14x20 mm)
(2)0.25 ()2.7t055( -40t0 85 LQFP100
TMP91FW64FG - 3 2| | 6l5| |ves 4 |ves|ves|ves| 6 : (14Qxl4mm)
QFP64
TMPI1FW27FG 2 1 4 61 Yes 4 |Yes|Yes|Yes TMP91CU27FG (1414 mm)
12288 (10148 53 (1271036 TMP91CK27UG
2)0.25 2)221036 LQFP64
TMP91FW27UG @ 2 1 4 61 Yes 4 |Yes|Yes|Yes @ TMP91CP27UG (10810 )
TMP91CU27UG
TMP91CY22FG LQFP100
TMPI1FY42FG 256K | 16384 | 0.148 2 1 8 8|2 Yes 4 |Yes|Yes|Yes 81| 27t03.6 TMPSICWI2AFG (MQmem)

Note 1) Minimum instruction execution times (1) and (2) correspond to power supply voltages (1) and (2).

Note 2) For the 4-common and 40-segment LCD driver specification, see the technical datasheet.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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TLCS-900 Family: TLCS-900/L1 Series

OMask ROM Versions
[}
£
=
& g
e ol | 2 |2 OTP/Flash
2 5|5 =5 2| [S= Sl o5 Power ) Version
] = =< 5l$ = g@ %é £ Supol Operating
= = | = — =1 L
Part Number S Sl e|g g|gl 2| gl gl S PEY | remperature Package
S = = gl 8|8 =|5(3l & SRS 2lE 8 Voltage ) (See the datasheet
= = = fo— R=3 = Py
z| g | Ea Slo = 8|2 § 2L 8 % & 1) § El, _|8l& Elg V) for operating
S 2 22|58 l8lc|alE| & g.§1:2§»: 28 82‘5?:9'/ conditions.)
€1 €| z2|52(=l8lel5l2| 5IEI8| 5 || 2 |CEE 2|5|2 |8 2|55
= = E = EEVU)Q»< gcﬁ .4:}55(_)::58—5510-80-
S| 2| €2 |82|Z|e|d|o|z| 8la|8| 8 |5|al & 2365 2| E|2(8 3| 2|o
& x | 2 2 |HS|5q==al =22 2|68 & |xls|0|=| A0 &R =2
1)0.14 1)2.71036
TMP91C016FG NA (10148 1(1 1| Yes Yes 4 1 4 |Yes|Yes|Yes Yes| 31 W27t03 -10t0 70
(204 (2) 1.8103.6
NA iNZfalz LQFP100
. 0
TMP91C219FG 2048 1 4 61 4 |Yes Yes 45 @ 20t0 70 (14x14 mm)
0.111 5.25 -
(2)3.0t03.6
TMP91C630FG 6144 2 8 61 4 |Yes Yes 53| 2.7t03.6 -40 to 85
1) 0.111 1)301t03.6 LQFP144
TMP91C820AFG | 8K | 8192 @ 3 1 1]Yes| 8 |Yes 41 1 4 [Yes|Yes|Yes Yes| 77 W 20t0 70 Q
(2)0.148 (2)2.7103.6 (16x16 mm)
TMP91CK27UG | 24K | 1024 | (1)0.148 2 1 4 6[1]ves 4 |Yes|Yes|Yes 53((1)2.7t0 3.6 TMPOLFW2TUG LQFP64
TMP9ICP27UG | 48K | 4096 | (2)04 2 1 4 6 1] Yes 4 | Yes|ves|ves 53((2) 1.8103.6 (10x10 mm)
1) 0.296 1)2.7t036 LQFP100
TMP91CU10FG 3072 @ 3 8 82 3| Yes|Yes|Yes 80 W TMP91PW10FG Q
(2)0.4 (2)2.0t03.6 (14x14 mm)
FP64
TMP91CU27FG | 96K 2 1 4 6 1] Yes 4 |Yes|Yes|ves 53 TMP9LFW27FG Q
10240 (1)0.148 (1)2.7t03.6 (14x14 mm)
2)0.4 2)181036 LQFP64
TMP91CU27UG @ 2 1 4 6 (1] ves 4 |Yes|Yes|Yes 53 @ TMP91FW27UG QFFE
(10x10 mm)
1)0.16 1)45t055
6|l2]1|2]1 8 2|2 ves 2|3 Yes|ves|ves 79 TMP91PW11FG
TMP9LCW1LFG M W
(2)0.32 (2)2.71055
1)0.14 1)2.71036
TMP91CW12AFG (10148 2 1 8 8 (2] ves 4 |Yes|Yes|Yes 81 (W27to3 -40t085 | TMP91FY42FG
(2)0.4 (2)1.8103.6 LOFPL00
409 | (1)0.16 1)45t055
TMP91CW12FG M 2 1 8 8 (2] ves 4 |Yes|Yes|Yes 81 W TMP91PW12FG  |(14x14 mm)
128K (2)0.25 (2)2.71055
(1)0.148 (1)27t03.6
TMP91CW40FG (2)0.25 4 4 ‘NZ‘;) 4103 1 Yes [ Yes 6 Yes| 61((2)2.210 3.6 TMP91FWAOFG
(3)0.4 (3)1.8103.6
FP100
TMP91CW60DFG 3 2 16 6 (5] Yes 4 |Yes|Yes|ves| 6 83 TMP91FW64DFG Q
8192 0.2 451055 (14x20 mm)
TMP91CW60FG 3 2 16 6 5] Yes 4 |Yes|Yes|ves| 6 83 TMP91FW64FG LQFP100
1)0.148 1)2.71036
TMP91CY22FG | 256K | 16384 @ 2 1 8 8 (2] ves 4 |Yes|Yes|Yes 81 W TMPO1FY42FG  |(14x14 mm)
(2)0.4 (2)1.8103.6

Note 1) 3.0V to 3.6 Vinternally; 4.75 V to 5.25 V for input/output interface

Note 2) Minimum instruction execution times (1) to (3) correspond to power supply voltages (1) to (3).

Note 3) For the 4-common and 40-segment LCD driver specification, see the technical datasheet.

o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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TLCS-900 Family: TLCS-900/L Series

OMask ROM Versions
5 —_
E o|8| -
g 3 SBEEEE OTP Versi
= o = == . ersion
u g e 5 % S e Power Supply| Operating
Part Number % & S 2|5|5l5& s % = Voltage | Temperature Package
s gl= z g 2 3S|9 5| =] & . V) 0) (See the datasheet for
— — | 7 — o 25l e R (%) . "
8|3 2 § % 5 g = % g e & g 5] S = operating conditions.)
S| 152(2 o|Z| 5|5 =|2|E|E| 55|88
AEREHEEREEIHEREEREEEES
gl e|=E|S|2|a QsG] 25|8|2|8|0]2
LQFP100
TMP93CW41DFG NA | 4096 2 8 2 2 | 2| 3 |Yes|Yes|ves| 61 - Q
(14x14 mm)
LQFP144
TMP93CS20FG 2 1 8™ 4] 4 |ves Yes|Yes|ves| 88 TMPY3PW20AFG Q
6k | 2048 40 (16x16 mm)
102 (1)45t055 LQFP44
-40 t0 85 -
TMP93CS36UG 2032 2 4 412 Yes| Yes| 33 (2)271055 (10x10 mm)
LQFP100
TMP93CW40DFG 2 8 212 2 | 2| 3 |Yes|Yes|ves| 79 TMP93PW40DFG Q
128K | 4096 (14x14 mm)
QFP80
TMP93CW44DFG (Note 1) 2| 1|8 4|2 Yes|Yes|Yes| 62 TMPI3PWA44ADFG (Note 1) (14%20 )

Note 1) Operating voltage of OTP-version TMP93PW44ADFG is 4.5 V10 5.5 V.

Note 2) Minimum instruction execution times (1) and (2) correspond to power supply voltages (1) and (2).

Note 3) For the 4-common and 40-segment LCD driver specification, see the technical datasheet.

o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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TLCS-900 Family: TLCS-900/H Series

OMask ROM Versions
o
S =
= o
§ g =5 8 g 5 OTP Version
< 5151E M e Power Supply |  Operating
Part Number g9 Tlelelgls|gsl|=] . Volt Temperatur Pack:
art Numbe Se [=|2|2|5|5|38|8|8|s orage ¢ Eeaue (See the datasheet for ackage
— | = 7 2 ole|s|2[81Q|s|5|E|= V) (°C) i -
S| 8 22 |[Z|2|o|glsle|lz|S|E|E operating conditions.)
2 52 |2|8|e|S|8|E|E|le| 8
Q| a s = n <|S|E|F|a|l=z|s] e
= g ElsS|l=lQe|lF|=| = < | o
AHEHHEHEEEHEEEE
¥ | x SE |S|8|2|a|le|S|2]8|28
1) 0.16 1)45t055 FP64
TMP95C001FG ) 4 (14510 Q
(2)0.32 (2)2.7t05.5 (14x14 mm)
LQFP100
TMP95C061BDFG NA 2114 4 2] 2| 4 |Yes| 56 Q
(14x14 mm)
NA 0.16 45t055 - LorPLa
TMP95C063DFG 212828224 /|ves|ol 2010 70 Q
(20x20 mm)
TMP95C265FG 2048 1)016 3 81282 4 |Yes| 55 1) 451055
. 0 10 9.
TMP95CW65FG 4096 204 3 82|82 4 |Yes| 55 2271033 LQFP100
TMP95CS64FG 6k | 2008 ’ 3 82|82 4 |Yes| 81 o THPISPWEAEG (14x14 mm)
TMP95CS66FG 0.16 1 8 | 2 4 [Yes| 81 451055
Note 1) Minimum instruction execution times (1) and (2) correspond to power supply voltages (1) and (2).
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
TLCS-900 Family: TLCS-900 Series
OMask ROM Versions
8 =
= Ol —~
g =|g8|8|&|s|El8 OTP Versi
X =| o Llie|l= ) ersion
e 51 =t % s| S| s % Power Supply Operating
Part Number g9 TlEl Sl 8lS|s5| 5|2 Voltage Temperature Package
se =2 5| 2|3 § ] 2 £ 8| _ (V)g (E’C) (See the datasheet for g
gl @] 22 % = S % E 5 g 8| E é operating conditions.)
2 — ] = o | &
sl &| 5% |g|S|al2E|E|&|2|5|€|E
= =5 g = = = <C = [= = — o = o
AR REBEHEHEEHEREE
x| S |S|8|lé|S8a|8|2]|x6]82]8
TMP96C041BFG NA NA (1)0.2 2 41222 |2]3]|ves|4 45055 (1)-20t0 70 QFP80
TMP96C141BFG 1024 | (2025 | 2 422 2]2]3|ves|ar T (2)-40t0 85 (14x20 mm)

Note 1) Minimum instruction execution times (1) and (2) correspond to operating temperature (1) and (2).
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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32-Bit Microcontrollers
TLCS-900 Family: TLCS-900/H1 Series

OFlash Versions

S | |2 _ ~ |= -
g |6 % g |5 AEB Q’QH 5 Mask ROM Version
o 2| & Eg%é’g Sgg 8|28 S| | Pover Operatin
= ~S|slSI=[=1 |Ds e by Q
5 | g|5| |© SEEHEEEREEEEEEE & | supply | _Peend
art Number = | &= = oIT12l 8|58l |El5| s 535 38 emperature| (See the datasheet | Package
Part Numbi 5 Z S Temperati See the datash! Packag
S 1212 el —|2|3|Oo|8| 5| |33l oO|2|E| & = Voltage -
= & |Zl=|Tl2|a ~|22Cx|5]2/g8|2| 5 c|3|5| E S| 3 (°C) for operating
21 g I12 1 sl =2l El12lEla glolsielsla g |2 80 =lelslglg W -
Sl S lealgl2lo] 8o Ol glsn|a|lClE glElE A2 28| §|2E conditions.)
gl & |54 8|3|aldlel olsCxz<|<|5|EE|<|GE| 58S 8|Els
| ZTIEZT|I|el?El s S|al s|=|2|9|E|=| £ [ =] 8l (o285
AR EBEHREEEEHEEBEEEEREEEEHEEEE
2| = E5 8|86 |23 L |8|82|2]2|Q|s|G S E|I2[2|8| 2| 8| 5|£|Q
TMP92CY23DFG FP100
TMP92FD23ADFG 1131 2 12 6|2 |Yes 4 |Yes|Yes|Yes| 8 |84 TMP92CDI3ADFG (14Qx20mm)
TMP92CY23FG
TMP92FD23AFG  |512K|32768 [ 0.05 13 12 6|2 |ves 4 |Yes|Yes|Yes| 8 |84[3.0t036 | -40t085
TMP92CD23AFG LQFP100
(Note1) (14x14 mm)
TMP92FD28AFG 1 Yes| 1|2 62 1 3 |Yes|Yes|Yes| 8 [70 TMP92CD28AFG

2

Note 1) Only one channel can be configured as SIO.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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TLCS-900 Family: TLCS-900/H1 Series

OMask ROM Versions
— =
15 | g e
S ~ = ] © )
3 12| &G = 2 |8 Flash Version
o} = = =15|x s| <= s s s
o 9 (&) = Si2l=| |R|2|C SEIENE Power oo
= “l3l19=s] M5l (S =~ o|ls | S (= perating
s _ |35 - _i=E|598] |5|8|5| |8 ¢ls eS8 [= Suppl See the
Part Number 2|84 |5 =0ls| £ld5| 25| 5] |5 B8] o S EE PRY | romperatre ( Package
S alga = Ol Z| s|He| |32 |© £l c =10 |3 Voltage datasheet for
2 2197 _|o| -12|8| S|98| 5|3|S|S 2| EIE| & slc|2 [2|l= %1 o
zl g2 213928 | =| RS2z L(5| &l (5] 8|S |2l ~IE8|5 & W operating
AR A e = S R E R E S EE e E R R A HEEEEEERE S i
g & | E 2|84 c|gzl9 S5Ol 2le=| SIEE|SEIE| 2|2 18| Sl52 |3 (8| conditions.)
= P = e A S ™ s[a| 5[OS =T 5| = ~|& 5 (2
=| = 'gwmmv.':n:rxmg<<(z Em-:o-‘:CDxUEHEQTGUU’UO'—D'
ol |&E T|s o lo|= Jao|2|S|JEIS| SR | 8 o123 |2 &
2|l |2 |99 5233 LIREBEIE| 2| Clslalsik2| 2|8 2| 8|o|[c |2 €2
LQFP144
TMP94C251ADFG < 2048 2 2 8|2 4 6 [Yes 64 | 451055 Q
0.05 (20x20 mm)|
TMP92C820FG 8192 1] 1 1| |ves|s| [ves| 4|1 1 4 |Yes|Yes|Yes Yes 83| 301036 | -20to70
LQFP144
TMP92CA25FG 10240 | (1) 0.05 Yes| |1 1| [1]2|ves|4| [ves|a 1 4 |Yes|Yes|ves| |ves| ves |1 |84](1)30t036 1616 mm)
x16 mm
TMP92CH21FG 16384 | (90074 | |1 2 1] 2 [ves|a| |ves| 4|1 1 4 |ves|Yes|ves| |ves| ves |1 |82](27w036
LQFP100
TMP92CM22FG 2| | 1 8 4|2 4 |ves| |ves 5 N
(14x14 mm)|
32768 | 005 30t036 | -40t085
NA LQFP144
TMP92CM27FG 2|4 2 1 12 2 8|6 2 6 [Yes Yes 83 Q
(16x16 mm)|
(1)0.0125 1) 00 50 FBGA228
TMP92CF26AXBG 1|ves| |1 1]6|1|2]|ves|6| [ves| 8|2 1| |ves| 4 [Yes|ves|ves| [Yes| ves|2|136 ®
(2)0.0167 (2)0to 70 (15x15 mm)|
147456 (Note 1)
TMP92CF29AFG 1|ves| |2 1[6[1]2|ves|6] |ves|s]|2 1| |[Yes| 4 |Yes|Yes|Yes| |Yes| Yes |1 |98 LQFP176
00125 (1)30t036[ 0to70
TMP92CF30FG 1|ves| |2 1]6|1]2|ves|6 8|2 1| |ves| 4 |Yes|ves|ves| |ves| ves| 1|98 @ 141016 (20x20 mm))
1)0.0125 1) 00 50 FBGA228
TMP92CZ26AXBG 20az| 1fves| |1 1]6]1]2|ves|6| |ves| 8|2 1| |ves| 4 [ves|ves|ves| [ves| ves|2|136 @
(2)0.0167 (2)0to 70 (15x15 mm)|
QFP100
TMP92CY23DFG 3 2 12 62 |Ves| 4 [Yes|Yes|ves|8 84 TMP92FD23ADFG
(14x20 mm)|
256K | 16384
LQFP100
TMP92CY23FG 3 2 12 62 |ves 4 |Yes|Yes|ves|8 84 TMP92FD23AFG
(14x14 mm)|
005 30036 | -40t085 FP100
TMP92CD23ADFG 13 2 12 62 |Ves| 4 [Yes|Yes|ves|8 84 TMP92FD23ADFG Q
(14x20 mm)|
TMP92CD23AFG 512K | 32768 13 2 12 6|2 |Ves| 4 [Yes|ves|ves|s 84 TMP92FD23AFG LOFP100
(Note3)|
TMP92CD28AFG 1] [ves|1]2 "; 62 1 3 [Yes|Yes|ves|s 70 TMP92FD28AFG  [(14x14 mm)

<: Contains a 900/H2 core that is functionally fully compatible with 900/H1 core.
Note 1) Dual power supplies: 1.4 V to 1.6 V for internal circuitry, 3.0 V to 3.6 V for input/output interface.
Note 2) Minimum instruction execution times (1) and (2) correspond to (1) and (2) of both power supply voltage and operating temperature.
Note 3) Only one channel can be configured as SIO.

o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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TX03 Family: TX03 Series

OFlash Versions

=
I
= 5
g A s 188 | |4 5
7] —~ = @ = =] ) o
= SlY A dd= [ Els £ 2 = Power
g 25 218818 || _IEE | (28 | | |2 |E] |se] o
Part Number o [ 22 |sldsl8 |8 5|88 £l g (o] Temperature | Package
818 HEEEHEEEREEEERER ] T = I i R
~| 8 |5 |=4 M EBRHEHEREEIHRERERE s| 8| 2| 8| | W ¢c)
— 0 s |= ol|l= NI EIE RS Eo%'—uf"’$g -inwg
R o |8 12 1= 1S elolel9ol e s| E|29|=|5| 8 Elo 2|5 gl s
=l @l g |49k |oasz|8lzlalg<|E|=lO] 5|8l &==|=|S|S|8|ls|0|S
Q| = S |3|512|Z=1515|2|z|=|<|<S|=E |G| O |2l e o 53|=S| 2|82 o =
| = EUU}:DQ—VIQ_.‘:}:A:.‘:V‘S:—Q.'EEQC<‘-’U¢>£$D’O
AR EERREEE EEEEEE R EEEEEEREREEEE
2| 5| 2 [B3S|2|223|8|8|E|a|Nals|o& 2 (22§ 3 &8 E|als|8| &8
FP64
TMPM382FSFG ** 64K | 8K | 40 1|3 1 10 1| 8| | 1 |ves|ves|ves|ves|ves| 48 |400055| 40085 | ©
1 (14x14 mm)
1) 80 LQFP64
TMPM372FWUG ** M 4 ul s ] s 10 ves | ves | ves | ves | 53 Q
(2) 32 (10x10 mm)
1) 80 1) -40to 85 LQFP48
TMPM373FWDUG *+ ok | @ 3 7| |s SE 8 es| ves|ves| 37 |ast055| @00 | L@
(2)32 (2)-4010 105 | (7x7 mm)
1) 80 LQFP44
TMPM374FWUG ** M 3 6| |8 ] s 7 ves|es| ves| 33 Q
(2) 32 (10x10 mm)
LQFP100
TMPM330FWFG 40 3 3 12 1012 8 1 |Yes|Yes 78 N
(14x14 mm)
LQFP64
TMPM332FWUG 40 2 2 8 10(1]1 5 1 |Yes|Yes 44 (271036] -20t085 <
(10x10 mm)
8K
TMPM333FWFG 40 3 3 12 10 8 1 |Yes|Yes 78 LOFP100
TMPM390FWEG ** 20 13| |12 12 wl1]2 8| | 1 |ves|ves|ves|ves|ves| 74 (14<14 mm)
171036 FBGA120
TMPM395FWAXBG 128K 20 413 1{1 12 10(1]2 11 1 |Yes|Yes|Yes|Yes|ves| 91
(6x6 mm)
FP100
TMPM380FWDFG 40 |2]2]s 2 18| 8] |2]™3]2 16| | 1 [Ves|ves|ves|ves|ves| 84 Q
2 (14%20 mm)
LQFP100
TMPM380FWFG 12K | 40 |2]2]s 2 18 8] |1[™ 3]z 16| | 1 |Ves|ves|ves|ves|ves| 84 [40t055 Q
2 (14x14 mm)
FP64
TMPM382FWFEG ** 40 |2]1]3 1 o] 8] |2]™: 8| | 1 |ves|ves|ves|ves|ves| 48 oo |2
1 (14x14 mm)
LQFP100
TMPM366FWFG ** 48 4321 2 1 12 10 10( 2 Yes 74 N
3K (14x14 mm)
FBGA109
TMPM366FWXBG ** 48 4321 2 1 12 10 10{ 2 Yes 74
(Note 2) (9%9 mm)
27t03.6 LQFP100
TMPM367FWFG ** 8o [31|3)4]2| |3 1 gl2l8| [1]™ 41 184 ] 1] |ves|ves|ves|ves| 60 N
50K 1 (14x14 mm)
FBGA109
TMPM367FWXBG ** 8o |31]|3l4]2] |3 1 glafe| |1 ‘NT“ 4|1 144 1| |ves|ves|ves|ves| 60 vom)
X9 mm

Note 1) The motor controller channel is multiplexed with the multi-purpose timer (MPT).

Note 2) 3.0t0 3.6 V when USB is used.

Note 3) 48 MHz when USB is used.
 All products on this page incorporate a watchdog timer, a clock gear and an on-chip debug unit.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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=
I
= &
g _ FMEEE ] 5
E 5 6 a = = = g Power
O —~ = =1 P = W !
g =15 |5l8E|8] |8 |25 gi= 8 5] |sypoy| OPering
= = = =1 I R e = =4
Part Number o|= 3 g FEEEIREGEE &5 3 S i Temperature| Package
IS 512 {895 5| |2 |El8| |=lals Sl sl 2| |V e
—~| s|& = = =|3|=lz| 22| 3| |8l &|%2 S| 2l & s 885 m
—| | al|l= Ol <= 2| o] s8] g s = HOCDLUr-ng ,gx_wgw
gl 1ol 118 1= |Yalololoola| |8 £|8|s|dl 5|80 |2|8|L| x5
S| & el El48lE ol =|z|8|2|ala<|E|FC| §|elg|S BIE|=|=S|S|5|s|d|&
| 2| 2|3|5|2|2|55E|L|a2||2|=(C el o |22l g &|E|<|8lS8| 2|22 s|s
AR HEHEEEEEEEEE R E R EEEEEERE R EEEE
21 5| 2(3|935|2(L23|8|8|E|c|yala|o|& 22|28 3|3|8|Elal S8 & 8L
FP100
TMPM370FYDFG 80 4 22 2 44|16 Yes | Yes|Yes| Yes | 76 Q
10K 451055| -4otogs |{4x20mm)
TMPM370FYFG 80 4 22 8 2 2|41 4|16 Yes |Yes|Yes| Yes | 76
TMPM330FYFG 40 3 3 12 10(1]2 8 1 |Yes| Yes 78 2008 || orping
TMPM330FYWFG 40 3 3 12 w12 8| |1 |ves|ves 78 |271036| d0t08s |HH™
TMPM333FYFG 40 3 3 12 10 8 1 |Yes| Yes 78 200 85
LQFP80
TMPM377FYDFG ** 80 3 1 11 8 2 2 5 Yes | Yes|Yes| Yes | 63 o
16K (14x14 mm)
45t05.5
LQFP80
TMPM377FYFG ** 80 3 1 11 8 2 2 5 Yes | Yes|Yes| Yes | 63 <
(12x12 mm)
FP100
TMPM380FYDFG 40225 2 18 8] [1]™3]2 16| | 1 |Ves| ves |ves|ves| ves | 84 Q
2 (14x20 mm)
40t05.5
LQFP100
TMPM380FYFG 256K 4225 2 18 8] [1]™"3]2 16| | 1 |ves|ves |ves|ves| ves | 84 N
2 (14x14 mm)
1.65 t FBGA113
TMPM341FYXBG ** 3K [54|4a1]5 2 15[ 2 |12 12| 2 Yes |Ves 86 0
36 (6x6 mm)
LQFP100
TMPM366FYFG ** 4843|121 2 1 12 10 10( 2 Yes 74 4010 85 o
(14x14 mm)
48K
FBGA109
TMPM366FYXBG ** 48 (43|21 2 1 12 10 10{ 2 Yes 74
(9%9 mm)
LQFP100
TMPM367FYFG ** 80 |31|3|4]2]| [3 1 gl2|8| |1|™ a1 1441 |ves|ves|ves| ves| 60 N
1 (14x14 mm)
FBGA109
TMPM367FYXBG ** 80 |31|3|4]2]| [3 1 gl2|8| |1 (N"f” 4|1 1441 |ves|ves|ves| ves| 60 wom)
X9 mm
66K (Note 2) P
TMPM369FYFG ** 80 |31[3]|4|2 311|112 1628 1™ a2 16(4 (1 Yes | Yes|Yes| Yes |102(2.7t0 36 N
2 (20x20 mm)
FBGAL77
TMPM369FYXBG ** 8o (|31|3]4|2]| [3|1]afe]a]| [w|2]8] [2]|"[4]2 16)4 1] | ves|ves|ves| ves |102
2 (11x11 mm)
TMPM330FDFG 40 3 3 12 10(1]2 8 1 |Yes| Yes 78 200 85
LQFP100
TMPM330FDWFG 40 3 3 12 10(1]2 8 1 |Yes| Yes 78 -40t0 85 Q
(14x14 mm)
TMPM333FDFG 40 3 3 12 10 8 1 |Yes| Yes 78 2010 85
32K 165t FBGALL3
TMPM341FDXBG 54415 2 15[ 2|12 12| 2 Yes |Ves 86
36 (6x6 mm)
FP100
TMPM376FDDFG ** 80 4 1 22 8 2 2 16 Yes | Yes|Yes| Yes | 82 Q
(14x20 mm)
45t05.5
TMPM376FDFG ** 80 4 1 22 8 2 2 16 Yes [Yes|Yes| Yes | 82 LOFP100
TMPM366FDFG ** 512K wlalsl2]1] |2 1 2| |10 10]2 Yes 74 (14<14 mm)
64K
FBGA109
TMPM366FDXBG ** 48 (43|21 2 1 12 10 10{ 2 Yes 74
-40t0 85 (9x9 mm)
LQFP100
TMPM367FDFG ** 80 |31|3|4]2]| [3 1 gl2|8| |1|™ a1 1441 |ves|ves|ves| ves| 60 N
1 (Note 2) (14x14 mm)
FBGA109
TMPM367FDXBG ** 80 [31|3]4]2 3 1 gl2]8]| |1 (N"f” 4|1 144 1] | ves|ves|ves| ves | 60371038 oo
X!
128K (69 mm)
LQFP144
TMPM369FDFG ** 80 (313]|4]2 3(1f1f2f1 16|28 1™ a2 16(4]1 Yes | Yes|Yes| Yes | 102 N
2 (20x20 mm)
FBGAL77
TMPM369FDXBG ** 80 [31|3]|4]2 3 |a|afa| [w8]2]8] |12 (N":” 4|2 16 4|1 | |ves|ves|ves| ves |102 wttmm)
x11 mm,

Note 1) The motor controller channel is multiplexed with the multi-purpose timer (MPT).

Note 2) 3.0t0 3.6 V when USB is used.

Note 3)48 MHz when USB is used.
o All products on this page incorporate a watchdog timer, a clock gear and an on-chip debug unit.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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TX03 Family: TX03 Series
OFlash Versions (Continued)

I~
I
= 3
g =l |58 5
= — o =1 O —~ =1
“:,; 5 S e 2 [ ey £z ki P
N ey =l o =lSs o a | — i) = ower .
I =gl 1898l |¢g S| g 2|5 2 3 Supply | OPeraing
Part Number 213 g|al |=| &=l |2 S5|els &= 2l |o PPY" | Temperature| Package
z | 12| |58 6|5 |=| T|El8 |=lgls S <2 Voltage o
3 |5 | = =32l 2 2|8 S| B |F| 2 Slsl& =| = 3| & (°0)
—~ | 7| &1 |[5|= S(Z|{S| 5| § 5L £| 5 |glao| =|L|ElS sl 88w W
212l o8 |31 = |E%lalel 9ol S| £ 18|s| S| 5|28 |28t gl s
= @l e |El2lk| |l 8| 8(=2|alg<|E|l=lo] §|8E|=|B|=|=|=l8|S|&|§|ols
€1 2| 2 |982|Z|55lg £|3|2|2|H2|Z|El 2| S |2 gl 2] & E|=|e|S|2|E|T ¢ &
AHHEE EEREEEEEEEEEEEEEE B E EEEEEHEE
15| 2333522238 |8|E5|a| eS8 & 2 |22 8|3|X|8|E|3[E| 88|22
LQFP100
TMPM380FDFG ** 4 2|25 2 18 1 (N“;“ 16| | 1 |ves|ves|ves|ves|ves| 84 1:?14
X
512K | 32K 401055 (14x14 mm)
LQFP144
TMPM384FDFG ** 4 [2|2]5 2 2 el |1]|™"4]2 16| | 1 |Ves|ves|ves|ves|ves| 84 N
2 (20x20 mm)
LQFP100
TMPM321F10FG 48 |2|1|5 13 1 8 8 1 8 1 [Yes|Yes 74 Q
(14x14 mm)
-40 to 85
LQFP144
TMPM322F10FG 48 2]1 |12 5 1 16 16 2 14| 4| 1 |Yes|Yes 118 Q
(Note 2) (20x20 mm)
271t03.6 LQFP100
TMPM323F10FG 48 |2|1|5 1(3(1f1 8 8 1 8 1 [Yes|Yes 74 Q
(14x14 mm)
LQFP144
TMPM324F10FG 48 2]1 |12 5011 16 16 2 14| 4| 1 |Yes|Yes 118 Q
1024K | 64K (20<20 mm)
LQFP100
TMPM361F10FG 64 |2]|1]5 13 8 16|11 10| 4| 1 |Yes|Yes 76 Q
(14x14 mm)
27103.6 -20to 85 p——
TMPM362F10FG 64 [2[1]12 5 16 16112 16| 4 | 1 |Yes|Yes 120 Q
(20x20 mm)
LQFP100
TMPM363F10FG “eNolafs| 1] 8 16|11 8|41 |ves|ves 74 Q
64 (Note 2) (14x14 mm)
271036 0w LQFP144
TMPM364F10FG ol |12 s|1|1 16 16f1]2 14] 4|1 [Yes|ves us| “ Q
64 (20x20 mm)
Note 1) The motor controller channel is multiplexed with the multi-purpose timer (MPT). **: Under development

Note 2) 3.0t0 3.6 V when USB is used.

Note 3) 48 MHz when USB is used.

 All products on this page incorporate a watchdog timer, a clock gear and an on-chip debug unit.

o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.

18 2011/9 SCE0004L



TX03 Family: TX03 Series
OMask ROM Versions

i~
I
=
= . Power Supply | Operating
= —_ —
Part Number < 5 2 @ Voltage Temperature Package
o = = — = 0o — o
|l _|8|8|e S|elz| |32 v €0
el=| & 2| @ g | & = =
gLl 22 S| S|lsa| |83
& — = <] > > Q =] Q o = =
| = > Q| 2 =y = =4 c &} = 1= > =} S >
D I Q <] T 1S3 L Q = ) = =] = = =
o o e = S — (] ] = = ) o =
Slag|lalelE|lz|C|2|5 ol ElE| 2| 8|l |
@al=|=|3|8 <] k7] al| e =l < | E| s 8 S| 2|2 =
=| = = £ T (=] N |~ &) = = c S o S @ S
Sls|El2|218|alg|2|o|2|2|8|E|5|ElE|e
2| S| 8|28 |8|3|S5|&|e|g|d|l=s|a|&|E]|8
LQFP144
TMPM320C1DFG NA [320K |1024K| 144 1 1 4 4 2 4 4 |Yes| 2 |Yes|Yes| 5 (Note1) 4010 85 (2020 mm)

Note 1) The following three power supplies are available:
(1) For general port, AD converter: 3.0V to 3.6 V
(2) For USB: 3.15V t0 3.45 V
(3) For internal circuitry: 1.1V to 1.3V
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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TX09 Family:TX09 Series

OMask ROM Versions
=
(S
. =
N <<
s & =
= = |S
> = 2 o S e = -
e |5 = 8 = . = g g Power Supply|  Operating
Part Number El =5 S 20 | 152 18] |5 £ Voltage | Temperature Package
o 3=~ ko) = o o S kS —_ [a) °
T (El5|5 sl S| [E 188z |88l = | v (°C)
o |08 [T =&l © sl 1ZE|a| |23 3 2
= |lg|2|8 S|&| .= = (85| 5 Zlelg| |54 5
< %’2 > gl (S -They IR EIEN 3 % >
— | = g_VEE g?@ﬁgggg%;_g%gwggt L@
8| 8|2 |8%8le HE S NEEEE R SEEE N ERERE
= = £ |IS|a ) =lEla|Salolal|Els|E|E [T |EIRILIZ|3|E|=
g1 €| 2 1382185188z |22 |5|2(S|EE] = [BI2I12 |0 l6l5 12| 2| B
= | = | =% mmIEQ’I<-§<°‘%'ﬁoo'ﬂ3§8580222%%'3-
o = 38 |lw|lga|lalg|o|a|Z|Elz2R |=Z|s|o|lo]e|d |B|F|3|ZIEEIE|L3|o
x o S SIS |(aSE(o|alh|al|Z|S|2|3|a] s || |F|O|R|=R|=|o|o =
FBGA361
TMPA913CHXBG 16K 1 212(2|8]4| 1 [2]6 6 |Yes|ves| 2 [Yes| |[es| |Yes|ves| 98
(16x16 mm)
FBGA289
TMPA900CMXBG (1)200f 1| 1f1|3]2|2]8f2]| 1 |28 [|ves|ves| 6 |Yes|ves| 2 |ves| 1 |Yes| |Yes|Yes|ves| 91 (1)0to 70 (1515 mm)
- (2) 150 (2)-20t0 85
FBGAL77
TMPA901CMXBG 1(1 211(1(8]2 1 2 | 4 [Yes|Yes| 6 | Yes [Yes| 1 |Yes| Yes| |Yes|Yes|Yes| 43
NA (Note) (13x13 mm)
TMPA912CMXBG 1 212(12(8]4 1 2 | 6 [Yes|Yes| 6 |Yes [Yes| 2 |Yes| 1 |Yes| |Yes|Yes| 98
TMPA910CRAXBG 200 | 1 212]2]2[8[4| 1 |2]6 |ves|ves| 6 |Yes|ves| 2 |ves| 1 |ves| [ves|ves 114 0to 70 FBGAZSL
TMPA910CRBXBG ek 190 |1 2|2[2]2]|8[4] 1 [2]6 |ves|Yes| 6 |Yes|ves| 2 Yes| 1 [Yes| |[Ves|ves| [114 -20t085 (16x16 mm)
1) 200 1)0to 70
TMPA911CRXBG M 1 2122|814 1 2| 6 [Yes|Yes| 6 [Yes [Yes| 2 |Yes| 1 |Yes| |Yes|Yes| 98 W
(2) 150 (2)-2010 85

Note 1) The following five power supplies are available:

(
(
(
(¢

3) For memory: 1.7V1t01.9V/3.0V1t0 3.6 V
(4) For CMOS image sensor, I12S,LCD: 1.8V t0 3.6 V
) For internal circuitry: 1.4 Vto 1.6 V

Note 2) The external data bus width is as follows:

1) For circuitry in general, AD converter, USB host (Full-Speed): 3.0V t0 3.6 V
2) For USB device (High-Speed): 3.15V t0 3.45 V
5

* TMPA910CRAXBG, TMPA910CRBXBG, TMPA911CRXBG, TMPA900CMXBG: Up to 32 hits

+ TMPA912CMXBG, TMPA913CHXBG, TMPA901CMXBG: Up to 16 bits

Note 3) Maximum operating frequencies (1) and (2) correspond to operating temperatures (1) and (2).

o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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TX19 Family: TX19A Series

OFlash Versions
=~
< —
= 5 Power . Mask ROM Version
z SAS Operating
<] |0 — Supply
Part Number < S| a Temperature Package
=z = =l =|=| 2| & a Voltage 0) (See the datasheet for
— = = [ ) -
s Ql5|1L|e % S| ~| 2 V) operating conditions.)
g18 _ Bl g|2lelglglglEle| |E
S |13 =18 g15|¢|5|3|5|2|s|8 2| =
— g |l 2|52 HEEBEEEIEREE sl g
21 @ | ©| g|=|olol=E|lolglol=|lele|lale|lg el sl
s | £ e | E|2|2|5/Ca|2|<|ElE|E|E|S|IZ|S| 2| o
@ @ S Sla|[Z|Zo|l<|Z|a|E|lF|F[F|o|=s|2]|2] 2
g £ EleE|lelsl=l2l=lElel=l=ls|S19 2 °
1 2| 8| 2|zzz\g25|25|22|22|8|s(8|3
2|l | 2 |3|3[352|2|s|a|58s|8|2|d| 8|82
QFP100
TMP19A71FYFG 56 2 2 19 4 2 |10 Yes| 75 (Note 1) TMP19A71CYFG (1420 mm)
10K 23027 | 00 LQFP100
TMP19A71FYUG 56 8 | 2 2 19 4 2 |10 Yes| 75 | TMP19A71CYUG Q
(14x14 mm)
298K LQFP144
TMP19A23FYFG 54 4 |3 |1 2|12 12 16 Yes| 111 | 3.0t03.6 Q
(20x20 mm)
2 ’ FBGAL41
TMP19A23FYXBG 40 413 |1 2|12 12 15 Yes| 103
(9%x9 mm)
TMP19A43FZXBG 384K | 20K 40 8 | 3|3 1|16 2 6|8 |4 48 | Yes|Yes| 143 TMP19A43CZXBG FBGA193
-20to 85
TMP19A43FDXBG 512K | 24K 40 8 [ 3|3 1162 6|8 |4 48 | Yes|ves| 143| (Note1) TMP19A43CDXBG (12x12 mm)
13510 1.65
TMP19A61C10XBG FBGA289
TMP19A61F10XBG 1024K | 48K 54 8 [ 9|2 2 (32 36| 4|4 16 Yes| 212
TMP19A61CDXBG (11x11 mm)
FBGA281
TMP19A64F20BXBG 2048K | 64K 54 8 |7 1|24 11|10 4 20 | Yes | Yes| 209 TMP19A64C1DXBG (1313 mm)
Note 1) A separate I/O power supply is required.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
TX19 Family: TX19A/H1 Series
OFlash Versions
I~
= —
= S . Mask ROM Version
> Cl= Power Supply |  Operating
| O —_
Part Number 3 G| = o Voltage Temperature Package
= == g 2 & (V)g (FT’C) (See the datasheet for 9
i S5 % Slgl e operating conditions.)
g |8 |- sl g|5|12|6|= £
< o =5 gl3|5|28| 5|8 2| =
2 |gl5|C z|3|ol=l2| 2 |2
— — =3 = ~|Sl=|Z|=|9| & Q| <
8 A () g2l =alslo|a| || &E|E 2| gl
= = £ cEl|a|5|S|alE|E|E|&|ZS|=l8|lR]a
= ) 2 S|la|Z| 2o <|F|E|F|o|l=|5l& £
| = £ ClE|IEl=|2l=l=|=|=|2|S|2|9| =25
AR NHEEEEEEHEEEREEE
x I = HEIEIEHYEI S EIE IR A E R R
TMP19A44FDAXBG 512K | 32K 80 303 1(16]18|8 |4 64| 1 |Yes|Yes|160
FBGA241
TMP19A44FEXBG 768K 80 833 1(16]18]|8 |4 64| 1 |Yes|Yes|160
6K (12x12 mm)
TMP19A44F10XBG 1024K 80 8133 1]16(18| 8| 4 64| 1 |Yes|Yes|160| 2.7t03.6 201085 .
TMP19A33F20NG 64 8|53 3 2 11 Yes| 49
TMP19A33F20NG-OTP |2048K| 10K SDIP64
64 8(5](3 3 2 1 Yes| 49
(Note 1)

Note 1) The on-chip ROM can be programmed only once and can not be reprogrammed.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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TX19 Family: TX19A Series
OMask ROM Versions

=
I
= = Power Flash Version
> Sl Operating
<] | O — Supply
Part Number < s = 2 Temperature Package
=z = === & a Voltage ) (See the datasheet for
— = = a ! o
s CI5L|e %_-)’ S|& ~| 2 V) operating conditions.)
g8 _ 25| 2le|glg|S|Ele| |E
s | T =58 gl5|¢|l5(35|als|8 (2]
o g | 5|8 HEEEIEBIEEEE 2l @
— — o = | O |= ~|slg|q|lo|=|=|=|2| & 2| &
f a (e} el Tlolal=lo|lglo|sS|la|a|a|E|Elel &
2 ) 2|l o |n|l=|lC o slgl elel E|EF] 5=
= < £ S| 22|52 a <| 2|E|E|E|3|=|8 @
@ @ 5 S|1&|Z[Z|o|<|Za|E[F|F|F|o|=|2|2 2
= = £ ElElels|l=|C=lEl=l=l=]s| (922
Sl 2| 8 |2]%|2%8258|52|2(|28|8|=|2|8
| & = |3|3|3|3|2|2||2||a|a|s| 2882
FP100
TMP19A71CYFG 5 2 2 19 2 |10 Yes| 75 TMP19A71FYFG (14sz0 m)
256K | 10K -40 to 85 LOP100
TMP19A71CYUG 56 8 | 2 2 19 4 2 {10 Yes| 75 TMP19A71FYUG Q
(14x14 mm)
TMP19A43CZXBG 384K | 20K 40 8 3 ]3 1]16]2 16| 8 |4 48 |Yes|Yes|143 TMP19A43FZXBG FBGAL93
(Note 1)
TMP19A43CDXBG 24K | 40 | 8|3 |3| |1]i6]2 68| 4| |48 |Yes|Ves|143| 1350165 TMPioadaFDxee | (12X12mm)
512K
TMP19A61CDXBG 40K 54 8 9 ]2 2|32 36(4]4 16 Yes|212 2010 85 FBGA289
TMP19A61F10XBG 11x11
TMP19A61C10XBG 1024K | 48K 54 8|9 |2 2|32 36|44 16 Yes|212 ( mm)
FBGA281
TMP19A64C1DXBG 1536K | 56K 54 8 | 7 1|24 11(10 | 4 20 |Yes|Yes| 209 TMP19A64F20BXBG (13x13 mm)
Note 1) A separate I/O power supply is required.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
TX19 Family: TX19A/H1 Series
OMask ROM Versions
=
= .
=3 Power ) Mask ROM Version
> Sunnl Operating
Part Number 5 — |z o PRy Temperature Package
El g =8| -|9|& e Voltage 0) (See the datasheet for
£ % é (S § = ‘é’ = v) operating conditions.)
8|5l || |&BE|E|le8|e 2 =
ST 825 23| 5|E|2|5| 8 =) 2| =
=l = 8|12 E|S|Z| | 5|S|2|E|5|5| E 5 sl g
g1 8|2 |212|alglE|2elz|S|8|2|%|5lE| |¢lg|e
S| sl el|lg§| 2222 alE|S|e|T|(Z| 8 o|F|l=|8|lala
el €| 2|9 E|8&|elslElE|2| 2|82 el x|Elo|elB
AHEEEEEBEEHEEEHEEIEHBEEE
gl 218|335 |L2|2¢|¢|8|2|d|=|o|8|&|a|8]8
LQFP176
TMP19A31CYFG NA |256K| 80 | 8 |Yes| 5[5 |2 [12|16 6 |Yes| 16 |Yes|Yes 1 |Yes|Yes| 96| 2.7t03.6 -20t0 85 (24x24 mm)

o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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8-Bit Microcontrollers for Automotive

TLCS-870 Family: TLCS-870/C Series
OFlash Versions

o
S
3 = = S
— | < = P =
2 & = &|e|le|s 2 3 Power ) Mask ROM Version
u @ [} Slelsl T =3 5 Suopl Operating
Part Number g9 2 S S(5|5|2| .| 8|2 PRy Temperature Package
s 2 ::; = gl z|8|823|&l gl8|5|= Voltage 0) (See the datasheet for
— P 21 L = ) N .
sl a2l e 5|1 S|5|5|S|Eleg| 2| |8 V) operating conditions.)
Ll 2|==Z3|~ = o cle|l | o258 8|
S| 5|l e oS =209 O|lE[E| ] 2|88 o=
gl a|lSElE|S=IgIZE|sle < |F|lE|EIB|IS& Q| ol =
ZIZIEZlIo|I=Ieleelelasl=l=l=21599 85| 2|8
AHEEEIBREEEREEBEEEEEHEE
2l |sE|Y|SP|5|535|8 s 204682228
1)0.25 1)4.0t05.5 TMP86CH92IDMG (Note 4
TMP86FH92IDMG (Note 4) | 16K | 512 M 8 1 11 6 1| 2 |Yes| Yes |Yes|Yes|24 W -4010 85 (Note 4 SSOP30
(2)0.4 (2)3.0t055 TMP86CHI2SDMG ** (Note 4)
Note 1) Minimum instruction execution times (1) and (2) correspond to power supply voltages (1) and (2). **: Under development
Note 2) The minimum instruction execution time in Low-Speed mode is 122 ps (at 32.768 kHz).
Note 3) Configurable as 12C or UART.
Note 4) Reliability testing includes AEC-Q100-Rev-F (July 18, 2003) in addition to Toshiba’s standard tests (automotive grade).
o For further information about the I/R/S/T grade levels, please contact your nearest Toshiba sales representative.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
TLCS-870 Family: TLCS-870/C1 Series
OFlash Versions
f = —~
2 | | Mask ROM
3 = =22 188 < = Versi
£ NREEEEEEEER g E Power erson
= ggaegeaasg’;’f.e £ &l = Sunol Operating
—_ | =] =] = =1 [=2]
Part Number 2 P R glZ/glgg|e § % § % = 9; S| 5 % =l 2 i VO|F§):E Temperature [ (See the Package
— = |l = o =
2l = |2 [EE8 | | |8E252SS(8|8|5I8 5| E| 2| | 2|5 Bl V| o | e
| == == 810|8 = 5 o sl ols )
2| 21Eal8g el ElgEl8S|c|S| £l £ £l 2|5 5 | =5 8| B|s| 8| 2|2 operating
Q| a :,:L‘_>_‘_c-CvQ<OD<<i—I—l—-—2~OE'c— OlY| o] Ee "
= | 2215|385l = =S| 2|<| =28 =|=|=| &l 2| S| SCL 2| 5| 2SS conditions.)
AR G R EREEEEEEEEE R E EHEHEEE
2| z |SE|YQI% 055|562 62]|22 2|22 £ 2|82 2] 2| 5|8
LQFP48
TMP8IFM82TDUG ** | 32K | 2048 | 0.125 |20 11 8 4 1 |Yes|Yes| Yes |Yes|Yes|Yes|Yes|39| 45t055 | -40to125 (<7 mm)
Note 1) Configurable as SIO or UART. **: Under development

)
Note 2) Configurable as I2C or SIO. Up to two SIO channels can be used simultaneously.
Note 3) Configurable as SEI or UART.
Note 4) Only peripheral units remain active in Low-Speed mode.
Note 5) Enabled only in High-Speed mode.
o For further information about the I/R/S/T grade levels, please contact your nearest Toshiba sales representative.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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TLCS-870 Family: TLCS-870/C Series

OMask ROM Versions
Q
E
=
o
S —
3 =5 i OTP/Flash Version
o — = = ) 5 :
o © SEEE 3 3| |Power Supply| Operating
Part Number S = S =l E| 8 s NS Voltage | Temperature Package
% _| s = % 5 s % - gl 5| 2 (V)g F"C) (See the datasheet for g
2| = a2 2 |8 g § % § = é %’ z operating conditions.)
SIEl 8|2 sl=l2lElelolal2lEl2l8ggs8|E
Sle| 22 |5|2|68|c|El8|= 225|202 5| 8B
AHEREIHFREEHEREEEEEEEHEE
Bl S22 |49 |3|5|5|3|35|2||2]|8s2|83 8|28
TMP86C408IDMG K 8 1 1 6 1] 2 [Yes| Yes 24 -40 to 85
TMP 4 DM 1 1 6 1] 2 [Yes|Y 24 -40t0 12
86C408SDMG 256 8 es} Yes 0012 |1 pgspg0somc SSOP30
TMP86C808IDMG 8 1 1 6 1] 2 |Yes| Yes 24 -40 t0 85
TMP86C808SDMG oK (1025 | 8 1 1 6 1| 2 [Yes| Yes 24| (1)451055 | -40t0125
TMP86C8471UG (205 | 19 1)1 8 | 1] 2 |ves| Yes 35( (271055 | 401085 TMPEEPMATAUG
TMP86C847SUG 19 1)1 8| 1|2 |Yes| Yes 35 -40t0 125 TMPS6PHATUG LQFP44
- 10x10 mm
TMP86CH47IUG 512 19 1)1 8|12 |ves| Yes 35 400085 | oesra7aUG ( )
TMP86CH47SUG 19 111 8 [ 1] 2|Yes| Yes 35 -40 to 125
TMP86CH92IDMG (Note 6) 15K (1)0.25 | 8 1 1]1 6 | 1| 2 |Yes| Yes |Yes|Yes| 24 | (1)4.0t05.5 | -40to85 TMPESFH2IDMG o) | SSOP30
ote
TMP86CH92SDMG (Note 6) ** ()04 | 8 1 1]1 6 | 1|2 |Yes| Yes |Yes|Yes| 24 | (2)2.71055 | -40t0125
TMP86CH87RUG 8 (N"'l“’ 1 1 14| 1| 2 |Yes| ves 35 LoFpas
1024 0.25 45t05.5 -40t0 85 [TMP86PM87RUG ** (10x10 mm)
TMP86CM87RUG 32K 8 ‘”°‘1“‘ 1 1 14| 1 | 2 |ves| Yes 35
Note 1) Minimum instruction execution times (1) and (2) correspond to power supply voltages (1) and (2). **: Under development
Note 2) There are four channels of mailboxes.
Note 3) Either the SEI or UART module should be selected via software.
Note 4) The minimum instruction execution time in Low-Speed mode is 122 ps (at 32.768 kHz).
Note 5) Configurable as 12C or UART.
Note 6) Reliability testing includes AEC-Q100-Rev-F (July 18, 2003) in addition to Toshiba’s standard tests (automotive grade).
o For further information about the I/R/S/T grade levels, please contact your nearest Toshiba sales representative.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
TLCS-870 Family: TLCS-870/X Series
OMask ROM Versions
=
S
E —
= g §|s OTP Version
= | B Sl Power Supply Operating
Part Number % R | 5|2 % . Voltage Temperature Package
E 5 z| 8| 3|28 - V) 0) (See the datasheet for
'@\ E’ @ = _|SI5|8lL|F| & operating conditions.)
e |- - o = [} I ol o
= Sl 9 = — S |alE| gl 5|8
Slez3 8|8 2221512125
s|(s|Eea| S|l 2 |&B|&8|=|8|E|c
£ E o I . [sa) 5]
AR EEEI R EREIE I I E
(Note 1) [ (Note 1)
TMP88CH40IMG 16K | 512 | 0.2 | 14 1 1 4 2 1 |Yes| 19 45t055 -40 to 85 TMP88PH40MG SOP28

Note 1) Cannot be used at the same time because their I/O pins are multiplexed.
o For further information about the I/R/S/T grade levels, please contact your nearest Toshiba sales representative.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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16-Bit Microcontrollers for Automotive
TLCS-900 Family: TLCS-900/L1 Series

OMask ROM Versions
o
S —~|
3 =|2|8
= == 6 x|=|= .
% &) &) [SA 5 ) Flash Version
u = T g3 =18 e Power Supply| Operating
Part Number 29 |¢g HEI RIS _ Voltage | Temperature Package
Sg |8 = SEIEE &l e g _ (V)g (EC) (See the datasheet for g
2|l gl 2= |8 21=|8(L| 5| 2|=|8 =lel g E operating conditions.)
S 2| g7 |2]=2|LalglE|lE|Z|e|l=sl2 88T
Qe S 2 |a|S|8lol<|ElE~Bl=lole|alol e
i g e KT = e e e —l=|O|Z| o
AR HEEEBEEHEEEEEEE
¥ | = BRI E I E S E R E R IR E EE
LQFP64
TMP91CU27RUG ** 96K | 10K 0.148 2146 Yes 3 Yes|Yes|Yes|53| 2.7t03.6 TMP91FW27UG (10x10 mm)
1) 0.148 1)2.7t03.6 A0t08 LQFP100
. 710 3.
TMP91CY22IFG 256K | 16K W 211]18|8]2|Yes 4 Yes|Yes|Yes| 81 @ TMPI1FY42FG Q
(2)04 (2)1.8103.6 (14x14 mm)
Note 1) Minimum instruction execution times (1) and (2) correspond to power supply voltages (1) and (2). **: Under development
o For further information about the I/R/S/T grade levels, please contact your nearest Toshiba sales representative.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
32-Bit Microcontrollers for Automotive
TLCS-900 Family: TLCS-900/H1 Series
OFlash Versions
o
S
5
¢ |5 A 5 Mask ROM Versi
% o o £ . as| ersion
= = j,._: % 5 %_3 Power Supply| Operating
Part Number 2 £ | 2|8 2| . Voltage | Temperature Package
S S = 21 2|3 £l &g . (V)g (E 0 (See the datasheet for g
A E s g’ g IS} % é S|F| e é operating conditions.)
B —~ — =2} a
g|laledg|=|a|lo|2|E|E|ElE|E]|8|=
ZIEGSIClEldl=lEl=lZI=16]182|&
AR EHEREHEEEBRHEHEE
|l 2|E& 3| p|S|&|2|ls|ClE[S|=8]8
LQFP100
TMP92FD54AIFG (Note 1) ** [512K | 32K [ 0.05| 1 1 2 3 12 8 1 1 | Yes 68 451t05.25 -40 to 85 TMP92CD54IFG ** (14x14 mm)
Note 1) Contains voltage regulator. **: Under development
o For further information about the I/R/S/T grade levels, please contact your nearest Toshiba sales representative.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
TLCS-900 Family: TLCS-900/H1 Series
OMask ROM Versions
c
S
3 —
8 = =l =5 = )
ol o o IS5 . Flash Version
pu = =g 5 2 Power Supply| Operating
Part Number 2 g 2lg|g L Voltage | Temperature Package
S E = gl s § gl e . (V)g (E 0 (See the datasheet for g
PR E g % g 3 % E S|F| e é’ operating conditions.)
= —~ — =2} a2
glelsda|sla|o|S|E|E|E|&|E]8|x
e =|e| = = = [ = = < O o
AR EHAEEHEHHEEBREEHEE
| 2|E&3|8|5|2|2|la|G|E|8|=|8]8
LQFP100
TMP92CD54IFG (Note 1) ** 512K | 32K | 0.05| 1 1 2 3 12 8 1 1 | Yes 68 451t05.25 -40 to 85 TMP92FD54AIFG ** (14x14 mm)
Note 1) Contains voltage regulator. **: Under development

o For further information about the I/R/S/T grade levels, please contact your nearest Toshiba sales representative.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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TX03 Family: TX03 Series
OFlash Versions

Power

~
I
=3 —~
3 a
5 = i
= ~| &= 5| & Supply Operating
Part Number @ S| =| & 5 = Temperature Package
I-; = ; £ = =1z & - Voltage °0)
= &} sle|ly 18| %5 |.15 V)
— | & 5] =l 2| g o S| 8| 28| 2| <l =
7z | 8|8 |z S|glg|S|=sls|2l8|E|8|lsl2
=3 Slel=| € ol 58|52 5 |=(2ls|2
8 | Z|2|glS|lsle|s|lelels|olg|lEl=l&lz]|s
= |z |§lz|=|S|&|8|8|e|z|8l3|le|g|Blgls
| S|S3|B|B|S|Y|E|E|z|2|&|a|2|8]&]8
Note 1 LQFP100
TMPM350FDTFG ** 512K | 48K (88 2 | 32 | 1 2 12| 7 1 6 1 M | ves | ves | ves | 43 -40 to 105 Q
1 (14x14 mm)
451055 LQFP144
Note 1)
TMPM354F10TFG ** 1024K | 64K (80| 3|64 | 2 | 3 |2t |5 | 2] 4] 1] 1 ”f’ Yes| Yes | Yes | 56 4010 125 (2(§<20mm)

Note 1) The seven capture inputs of the timer can be programmed as external maskable interrupts.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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32-Bit Microprocessors

TX39 Family
I~
I
=3
>
Part Number § - Memory Controller Others Package
=) > =
Sl z|z| € &
[y = o 2 | = . o .
gl El=12|8|¢c =8|z |F| =
s|lB8|2|&|2le| |||l E|=2]2
g| =S| 2| 2| e|lZ2|8|le|l2| 5|8
S|la|ls|o|2|s|le|€|E|g|s]| =
el al| @ s|s|s| el & &£ = >
E] —= = = < © 2 = (8} K] s ”
Elglc|8|Cle|&|l=]|slc|S|%
3 8 £ 3 = = S 2 = o
S E| 5| 2|8|8|2|&8|E| 5|28
TMPR3912AUG-
3912AUG-92 % | 92 | 32 | 32 4 1 39 3 2 39 SDRAM, ROM, LCD interface, PCMCIA, RTC LQFP208
TMPR3912XB-92 | 92 | 32 | 32 | 4 1 39 | 3 2 39 SRAM, Flash FBGA217
SDRAM, SRAM,
TMPR3927CFE K| 133 | 32 | 32 8 4 4 16 | 2 3 6 | 33| @ QFP240
ROM, Flash
Y Dry-packed
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
64-Bit Microprocessors
TX49 Family
I~
T
=
>
H 5
E — 2
Sl le| 2 é e M
- = o — (%) emor’
Part Number > 2| LS| & 5 ==l | & = y Others Package
Sl S| T1 2| sSlo|l x| | = Controller
s| S|l 2|&|le2e| || 2|82]|2
gl =S| 8| 2| ¢ o 8| © = s | B
=3 %) ~ = < = > <@
o 1) > o <} s a © = 2 > S
el a|2|&5|S|S|a|8| 82|53
= — K = < © = = () K] s o
ElEIEl2|slele|=|8|El8|z
sl 2| £|8|5|=2|c|lc|E|S|0| B
= = w = (=] o = (2] [ 1) o (=)
TMPR4951BFG-200 * 200 | 64 | 32 | 16 8 1 4 [ LQFP100
200
TMPR4955BFG-200/300 * 1300 64 | 32 | 32 | 32 6 [ ) QFP160
FPU
TMPR4955CFG-400 * 400 | 64 | 32 | 32 | 32 1 6 [ J QFP160
TMPR4956CXBG-400 * 400 | 64 | 64 | 32 | 32 1 6 [ ] PFBGA217
NAND Flash, FPU, SPI, AC-Link
TMPR4925XBG-200 * 200 | 64 | 32 | 16 | 16 4 32 2 3 8 33 | @ | SDRAM, SRAM, e ' PBGA256
PCMCIA, RTC
ROM, NOR Flash
300 SDRAM, SRAM
TMPR4937XBG- * 64 | 64 | 32 | 32 16 2 3 6 |3366| @ ' " | FPU, AC-Link PBGA484
937XBG-300/333 1333 8 33/ ROM. NOR Flash , AC-Linl G
300 NAND Flash,
TMPR4938XBG-300/333 * 1333 64 | 64 | 32 | 32 | 8 16 2 3 6 |33/66| @ | SDRAM, SRAM, | FPU, Ether MAC, SPI, AC-Link PBGA484
ROM, NOR Flash
NAND Flash,
DDR.SDRAM FPU, Ether MAC, ATA100, SPI,
TX4939XBG-400 * 400 | 64 | 32 | 32 | 32 8 | 101 | 4 6 7 (3366 @ SRAM ROM' AC-Link/I2S, I2C, Video port, RTC, PBGA456
' ' Crypt engine (AES, SHAL, etc.
NOR Flash fyptengine ( o)
NAND Flash, .
DDR-SDRAM Graphics controller, frame grabber,
TX4961XBG-240 * 240 | 64 | 32 | 16 | 16 8 PS 6 12 5 [ ] SRAM ROM' CAN controller, Media-LB interface, PBGA456
' ' ADC, AC-Link controller
NOR Flash
. SRAM, ROM, Graphics controller, frame grabber,
TX4964FG-120 * 120 | 64 | 16 8 8 4 X 4 6 7 [ ) " g LQFP176
NOR Flash CAN controller, I2S controller
SDRAM. SRAM Graphics controller x 2,
TX4966XBG-280 * 280 | 64 | 32 | 16 | 16 | 8 X 7 22 | 10 [ ' " | frame grabber x 2, APIX, RSDS, PBGA456
ROM, NOR Flash
CAN controller, I2S controller

Y Dry-packed

% AllI/O pins are configurable as general-purpose l/Os.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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64-Bit Microprocessor Peripherals  (PCI companion chip)

Part Number Functions Package
PCl interface (32 bit, 33 MHz)
ATA/ATAPI host controller, Ultra DMA transfer (mode 4), maximum transfer rate = 66 MB/s
TC86CO01FG USB1.1 host controller: 2 ports (OpenHCI 1.0a compatible)
* ) LQFP144
(GOKU-S) USB device controller: 1 port
[2C/SI0
Power supply voltage (/0 = 3.3 V, internal = 1.5 V)
Y Dry-packed

o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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Development System Tools
TLCS-870/C Series (1/4)

OSoftware Products

Toshiba Integrated Development Environment

C Compiler

Integrated Development Environment *1

SWB89CNO0-ZCC: 1 license
SWB89CN3-ZCC: 10 licenses

SWOOMNO-ZCC: 1 license
SWOOMN3-ZCC: 10 licenses

OHardware Products

Choose either the RTE870/C model 15 In-Circuit Emulation system or the RTE870/C In-Circuit Emulz
The TLCS-870/C Series software products run on the Japanese or English Microsoft® Windows® 20
Microsoft, Windows and Windows Vista are either registered trademarks or trademarks of Microsoft C
For the supported Programming tools, see the section “Programming Tools".
Contact the Toshiba sales representative for information about RoHS compliance before you purchas

: The controller and In-Circuit Emulator comes with a single-seat download license for the Integrated D
: The emulation chip is specifically designed for each target MCU. For availability status, contact your I
: One QFP adaptor and one pin protector are supplied with each QFP packaged product.

When you purchase additional QFP adaptors or pin protectors, check their part numbers in the sectio

. These are ADLINKS's products.
: One IC socket is supplied with each target connection board. IC sockets are Yamaichi Electronics’ pre

Target MCU

RTE870/C model 15 In-Circuit Emulation System

Part Number

Package

Emulation Chip
*2

model 15 In-Circuit Emulator

Accessory

Controller

Interface Module

Emulation Module

Target Connection
Board *3

MCU Mount Adapter
/IC Socket

Emulation
*2

TMP86P203PG

DIP20

TMP86P203MG

SOP20

TMP86C908XB

TMP86CHO6AUG
TMP86PH06UG

LQFP44 (10 x 10)

TMP86CHO6NG
TMP86PHO6NG

SDIP42

TMP86C906XB

TMP86CA407NG
TMP86C807NG
TMP86F807NG
TMP86P807NG

SDIP28

TMP86C407MG
TMP86C807MG
TMP86F807MG
TMP86P807TMG

SOP28

TMP86C408DMG
TMP86C408IDMG
TMP86C408SDMG
TMP86C808DMG
TMP86C808IDMG
TMP86C808SDMG
TMP86F808DMG
TMP86P808DMG

SSOP30

TMP86C908XB

TMP86C809NG
TMP86CHOING

SDIP32

TMP86C909XB

BM1040R0B-G

BMP86A100010B

BMP86A200010B

BMP86D020NAOA

BMP86D020MCOA

1C253-020-0004-B  *5

TMP86CI0!

BMP86D044DEOA

PN210020A

BMP86D042NB0A

TMP86CI0!

BMP86D028NBOA

BMP86D028MCOA

IC253-028-0003-B  *5

BMP86D030MF1A

IC253-030-0002-B  *5

TMP86CI0!

BMP86A200020A

BMP86D032NBOA

TMP86FH09AMG

SOP32

TMP86FHO9ANG
TMP86F409NG

SDIP32

TMP86C909XB

TMP86CH12MG
TMP86FH12AMG **

SSOP30

TMP86C912XB

BM1040R0B-G

BMP86A100010B

BMP86A200020A

BMP86D032NBOA

TMP86CI0!

BMP86D030MFOA

1C253-030-0002-B  *5

TMP86CI1.

++

++

++

++

++

++

++
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TLCS-870/C Series (2/4)
OSoftware Products

Toshiba Integrated Development Environment

C Compiler

Integrated Development Environment *1

SWB89CNO0-ZCC: 1 license

SWB89CN3-ZCC: 10 licenses

SWOOMNO-ZCC: 1 license
SWOOMN3-ZCC: 10 licenses

OHardware Products

Choose either the RTE870/C model 15 In-Circuit Emulation system or the RTE870/C In-Circuit Emule
The TLCS-870/C Series software products run on the Japanese or English Microsoft® Windows® 20

Microsoft, Windows and Windows Vista are either registered trademarks or trademarks of Microsoft C

*
—

For the supported Programming tools, see the section “Programming Tools".
Contact the Toshiba sales representative for information about RoHS compliance before you purchas
: The controller and In-Circuit Emulator comes with a single-seat download license for the Integrated D

*2: The emulation chip is specifically designed for each target MCU. For availability status, contact your |
*3: One QFP adaptor and one pin protector are supplied with each QFP packaged product.

When you purchase additional QFP adaptors or pin protectors, check their part numbers in the sectio
*4: These are ADLINKS's products.

RTE870/C model 15 In-Circuit Emulation System

Target MCU —
Emulation Chip model 15 In-Circuit Emulator : Accessory Emulation Chip
Part Number Package *2 Controller Interface Module Emulation Module Target Connection MCU Mount Adapter *2
Board *3 /IC Socket
TMP86C420UG
TMP86C820UG LQFP64 (10 x 10) BMP86D064DGOA PN210033
TMP86P820UG
TMP86CA20FG TMP86C929AXB TMP86C929AXBG
TMP86C820FG QFP64 (14 x 14) BMP86D064DEOA PN210026
TMP86P820FG BM1040R0B-G | BMP86A100010B BMP86A2000108
TMP86CH21AUG LQFP64 (10 x 10) BMP86D064DGOA PN210033
TMP86CH21FG QFP64 (14 x 14) BMP86D064DEOA PN210026
TMP8ECH22UG LQFP44 (10 x 10) BMP86D044DE1A PN210020A
TMP86PH22UG TMP86C923XB TMP86C923XBG
TMPE6CM23AUG BMP86D064DGOA PN210033
TMP86CP23AUG
TMP86FS23AUG ** | LQFP64 (10 x 10) ++ ++ ++ ++ ++ ++ ++
TMP86PM23UG TMP86C923XB BMP86A200010B BMP86D064DGOA PN210033 TMP86C923XBG
TMP86PS23UG
TMP86FP24FG LQFP80 (12 x 12) TMP86C948XB BMP86A200030A BMP86D080DG1A PN210008 —
TMP86CS25ADFG | LQFP100 (14 x 14) BMP86D100DGOA PN210023
TMP86CM25AFG
TMP86CS25AFG QFP100 (14X 20) TMP86C925XB BMP86A200020A BMPSSDI00FFOA PNZ10005A TMP86C925XBG
TMP86FM25FG BM1040R0B-G | BMP86A100010B
TMP86PS25FG
TMP86CM27FG
TMPB6CP2TAFG QFPS80 (14 x 20) TMP86C927XB BMP86DO8OFEOA PN210002 TMP86C927XBG
TMP86FS27FG BMP86A200010B
TMP86PS27FG
TMP86CS28DFG TMP86C989XB BMP86D080DGOA PN210008 TMP86C989XBG
LQFP80 (12 x 12)

TMP86FS28ADFG ** ++ ++ ++ ++ ++ ++ ++
TMP86CS28FG QFPB0 (14 20) TMP86C989XB BM1040R0B-G | BMP86A100010B BMP86A2000108 BMP86D0BOFEQA PN210002 TMP86C989XBG
TMP86FS28AFG ** ++ ++ ++ ++ ++ ++ ++
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TLCS-870/C Serie
OSoftware Products

s (3/4)

Toshiba

Integrated Development Environment

C Compiler

Integrated Development Environment *1

SWB89CNO0-ZCC: 1 license
SWB89CN3-ZCC: 10 licenses

SWOOMNO-ZCC: 1 license
SWOOMN3-ZCC: 10 licenses

OHardware Products

@ Choose either the RTE870/C model 15 In-Circuit Emulation system or the RTE870/C In-Circuit Emule
@ The TLCS-870/C Series software products run on the Japanese or English Microsoft® Windows® 20
Microsoft, Windows and Windows Vista are either registered trademarks or trademarks of Microsoft C
@ For the supported Programming tools, see the section “Programming Tools".
@ Contact the Toshiba sales representative for information about RoHS compliance before you purchas
*1: The controller and In-Circuit Emulator comes with a single-seat download license for the Integrated D
*2: The emulation chip is specifically designed for each target MCU. For availability status, contact your |
*3: One QFP adaptor and one pin protector are supplied with each QFP packaged product.
When you purchase additional QFP adaptors or pin protectors, check their part numbers in the sectio
*4: These are ADLINKS's products.
*5: These are top covers for IC packages. These are Tokyo Eletech’s products.

Target MCU

RTE870/C model 15 In-Circuit Emulation System

Part Number

model 15 In-Circuit Emulator Accessory

Emulation Chip
Package *2 Controller

Interface Module

- Emulation Chig
Target Connection MCU Mount Adapter *9

Emulation Module Board ¥3 IC Socket

TMP86C829BUG

TMP86CH29BUG

TMP86CM29BUG

TMP86CM29LUG

TMP86FM29LUG

TMP86FM29UG

TMP86PM29BUG

LQFP64 (10 x 10)

TMP86C929AXB

TMP86C829BFG

TMP86CH29BFG

TMP86CM29BFG

TMP86FM29FG

TMP86PM29BFG

QFP64 (14 x 14)

TMP86CS44UG

TMP86PS44UG

LQFP44 (10 x 10) TMP86C944XB

TMP86CH46ANG

SoPa2 BM1040R0B-G

TMP86FH46BNG

TMP86PH46NG

TMP86PM46NG

SDIP42

TMP86C847IUG

TMP86C847SUG

TMP86C847UG

TMP86CH47AUG

TMP86CH47IUG

TMP86CH47SUG

TMP86CM47AUG

TMP86FH47BUG

TMP86PH47UG

TMP86PM47AUG

TMP86C947XB

LQFP44 (10X 10)

BMP86A100010B

BMP86D064DG0A PN210033

TMP86C929AXB

BMP86D064DEOA PN210026

BMP86D044DEOA PN210020A TMP86C944XB(

BMP86A200010B

BMP86D042NB1A —

TMP86C947XBC

BMP86D044DEOA PN210020A
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TLCS-870/C Series (4/4)

OSoftware Products

Toshiba Integrated Development Environment

C Compiler

Integrated Development Environment *1

SWB89CNO0-ZCC: 1 license
SWB89CN3-ZCC: 10 licenses

SWOOMNO-ZCC: 1 license
SWOOMN3-ZCC: 10 licenses

OHardware Products

00 060

* %
W N e

*4:
*5:

Choose either the RTE870/C model 15 In-Circuit Emulation system or the RTE870/C In-Circuit Emulz
The TLCS-870/C Series software products run on the Japanese or English Microsoft® Windows® 20!
Microsoft, Windows and Windows Vista are either registered trademarks or trademarks of Microsoft C

For the supported Programming tools, see the section “Programming Tools".

Contact the Toshiba sales representative for information about RoHS compliance before you purchas

: The controller and In-Circuit Emulator comes with a single-seat download license for the Integrated D
: The emulation chip is specifically designed for each target MCU. For availability status, contact your I
: One QFP adaptor and one pin protector are supplied with each QFP packaged product.

When you purchase additional QFP adaptors or pin protectors, check their part numbers in the sectio
These are ADLINKS's products.
One IC socket is supplied with each target connection board. IC sockets are Yamaichi Electronics’ prc

RTE870/C model 15 In-Circuit Emulation System

Target MCU —
Emulation Chip model 15 In-Circuit Emulator : Accessory Emulation Chip
Part Number Package *2 Controller Interface Module Emulation Module Target Connection MCU Mount Adapter *2
Board *3 /IC Socket
TMP86FM48UG LQFP64 (10 x 10) TMPB6CI43XE BMPBGA200030A BMP86D064DGOA PN210033 TMPB6CI4BXEG
TMP86FM48FG QFP64 (14 x 14) BMI040ROB-G | BMP8SAL000108 BMP86D064DEOA PN210026
TMPB6CS49UG LQFP64 (10 x 10) TMP86C949XB BMP86A2000108 BMP86D064DGOA PN210033
TMP86FS49BUG
TMP86FS49BNG SDIP64 — — — — — —
TMP86PM49UG LQFP64 (10 x 10) BMP86D064DGOA PN210033 TMP86C949XBG
TMPB6CSA9FG TMP86C949XB BMP86A2000108
TMP86FS49BFG QFP64 (14 x 14) BMP86D064DEOA PN210026
TMP86PM49FG
TMP86CS64AFG QFP100 (14 x 20) TMP86C964XB BMP86A200020A BMP86D100FFOA PN210005A TMP86C964XBG
TMP86PS64FG
TMP86CH72FG
TMP86CM72FG QFP64 (14 x 14) TMP86CI72XB BMP86D064DEOA PN210026 TMP86C972XBG
TMP86PM/2FG BMP86A2000108
TMP86CK74AFG
TMP86CM74AFG QFP80 (14 x 20) TMP86C974XB BIMI040R0B-G | BMP86AL000108 BMP86D080FEQA PN210002 TMP86C974XBG
TMP86PM74AFG
TMP86CH87RUG
TMP86CM87RUG LQFP44 (10 x 10) TMP86C987XB BMP86D044DEOA PN210020A TMP86C987XBG
TMP86PM87RUG **
TMP86CHI2IDMG BMP86A200020A
TMPB6CHI2SDMG_* SSOP30 BMP86D030MF3A | 1C253-030-0002-B *5
TMP86FH92IDMG TMP86C993XB TMP86C993XBG
TMP86FH92DMG
TMP86FHI3NG SDIP32 BMP86D032NB1A —
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TLCS-870/X Series
OSoftware Products

Lgnguage Tool Debugger
C Compiler & Assembler Set
SWB8BYNO-ZCK: 1 license (Japanese edition) SWB8BDN9-ZCK: 1 license (Japanese edition)
SWB88YNO-ZCF: 1 license (English edition) SWB88DN9-ZCF: 1 license (English edition)
SWB88YN3-ZCK: 10 licenses (Japanese edition) SWB88DN3-ZCK: 10 licenses (Japanese edition)
SWB8BYN3-ZCF: 10 licenses (English edition) SWB8BDN3-ZCF: 10 licenses (English edition)
OHardware Products
Target MCU _ RTE870/X model 15/25 In-Circuit Emulation System
In-Circuit Emulator Accessory
Controller MCU Mount Adapter
Part Number Package . Emulation Pod MCU Probe Package Converter /IC Socket
2 [Top Cover for IC Package
TMPBBCHAONG SDIP28 PN200004 —
TMP88PH40NG
TMP88CH40IMG PN100003
TMP88CH40MG SOP28 PN200008 IC253-028-0003-B  *4
TMP88PH40MG
TMP88CH41UG
TMP88PH41UG LQFP44 (10 x 10) BM88CSA3FOA-GM TEC-044SA-PNINQ *5 — HQPACK044SA  *5
TMP88FH41UG BM1040R0B-G
TMP8SCHAING SDIP42 BIL05SROC PN100002 PN200001 —
TMP88PH41NG
TMP88PS42FG QFP64 (14 x 20) TEC-064RZ-T1/SET *5 — HQPACK064RZ ~ *5
TMP88PS42NG SDIP64 PN110005 — —
TMP8SCS43FG QFP80 (14 x 20) TEC-080RA-TL/SET *1*5 — HQPACKO80RAL78  *5
TMP88PS43FG
TMP88FWA5AFG QFP80 (14 x 20) BM88FW44F0A-GM TEC-080RA-TL/SET *1*5 — HQPACKO80RAL78  *5
TMP88F846UG LQFP44 (10 x 10) BMBBCS43F0A-GM TEC-044SA-PNINQ *5 — HQPACK044SA  *5
TMP88CU74FG QFP80 (14 x 20) BM88CU74F0A PN120004 *1 — PN210002
TMP88PU74FG
TMP88CS77FG BM1055R0C
TMP88CU77FG QFP100 (14 x 20) BM88CP77F0A PN120005 *1 — PN210005A
TMP88PU77FG

@ The TLCS-870/X Series software products run on the Japanese or English Microsoft® Windows® 2000 and Microsoft® Windows® XP.
Microsoft and Windows are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.
@ One QFP adapter and one pin protector are supplied with an MCU probe or a package converter whose name begins with “PN12".
When you purchase additional QFP adaptors or pin protectors, check their part numbers in the section “Spare Parts from Toshiba.”
@ For the supported Programming tools, see the section “Programming Tools".
@ Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
*1: These are spare parts. One spare part is supplied with each emulation pod.
*2: “BM1040R0B-G/BM1055R0C" indicates that either one of them should be selected, the BM1040R0B-G when the model 15 controller is used and the BM1055R0C when the model 25 controller is used.
 For connection with the host system via RS-232C:
the BM1055R0C requires a 9-pin cross cable;
the BM1055R0B and BM1055R0A (old version) require a 25-pin straight cable;
the BM1040R0B-G requires a 25-pin straight cable.
* For connection with the emulation pod, the BM1055R0A, the old version of the controller, requires the PN300001.
: One IC socket is supplied with each MCU probe. IC sockets are Yamaichi Electronics’ product.
: One IC socket is supplied with the package converter. The IC socket is Yamaichi Electronics’ product.
: These areTokyo Eletech’s products.
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TLCS-870/C1 Series
OSoftware Products

Toshiba Integrated Development Environment

C Compiler

Integrated Development Environment *1

SWB89CNO0-ZCC: 1 license

SWOOMNO-ZCC: 1 license

SWB89CN3-ZCC: 10 licenses

SWOOMN3-ZCC: 10 licenses

OHardware Products

RTES70/C1 On-Chip Debug Emulation RTE870/C1 In-Circuit Emulation System
Target MCU System
on-Chio Deb ACCESSOI’y Accessory *4
n-Chip Debug - . .-
Part Number Package Emulator Connector *2 -Circuit Emulator Emulation Chip *3 Probe Set M Cﬁuhr)quu:f;zztpter)

TMP89FHO0DUG LQFP48 (7x7)
TMPSSFHOOWEG WOSPH (38 x3) BMP89A400010A-G | FTSH-110-01-L-DV-K
TMP89FW20AUG LQFP64 (10 x 10)
TMP8IFW24ADFG QFP80 (L4 x 20) ** *x - - - -
TMP89FW24AFG LQFP80 (12 x 12)
TMP89FS28LFG QFP179 (20 x 20)
TMPBIFIAONG SDIP42 AP42D0U-4 —
TMP89FHAONG
TMP89FM42UG
TMP89FM42LUG BMP89A400010A-G | FTSH-110-01-L-DV-K
TMP8IFMAZAUG BMP89A300010A-G TMP89CI00XBG *x
TMPBIFM42KUG LQFP44 (10 x 10) AP44QP-3 BM-44Q10P
TMP89FH42UG
TMP89FH42LUG
TMP89CM42UG
TMP8ICH42UG B B
TMP89FM43KQG VOONA4 (53%5.3) - - . .
TMP89FM43LQG
TMP89FM46DUG
TMP89FM46ADUG BMP89A400010A-G | FTSH-110-01-L-DV-K
TMP89FM46KDUG
TMP89FH46DUG LQFP48 (7x7) AP48QM-3 BM-48Q7M
TMP89FH46LDUG BMP89A300010A-G TMP89C900XBG *x
TMP89CM46DUG
TMP8ICH46DUG B B
TMP89FS60UG LQFP64 (10 x 10) APB4QM-2 BM-64Q10M
TMP89FS60FG QFP64 (14 x 14) BVPSIAI000I0AG | FTSH-110-01-L-DV-K APB4QP-2 BM-64Q14P
TMP89FM82DUG

LQFP48 (7x7) — — — —
TMP89FM82TDUG *x

@ Choose either the On-Chip Debug Emulator or the In-Circuit Emulator.

@ The TLCS-870/C1 Series software products run on the Japanese or English Microsoft® Windows® 2000, Microsoft® Windows® XP and Microsoft® Windows Vista®.
Microsoft, Windows and Windows Vista are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.

@ For the supported Programming tools, see the section “Programming Tools”.

@ Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.

*1: The emulator comes with a single-seat download license for the Integrated Development Environment.

*2: One spare part is supplied with each On-Chip Debug Emulator. These are Samtec's products. The part number shown here denotes surface mount type with keying shroud (recommended). Other mount types, such

as through-hole, and other mating options are also available.

**: Under development

For the specifications and purchase inquiries about this product, please contact the supplier Samtec, Inc. The recommended connector can also be purchased from it-sim corporation, Sophia Systems Co., Ltd. and

UNIDUX INC.

*3: The emulation chip is specifically designed for each target MCU. For availability status, contact your local Toshiba sales representative.
*4: These are ADLINKS's products.
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TLCS-900 Family (1/4)

OSoftware Products

Toshiba Integrated Development Environment

C Compiler

Integrated Development Environment *1

Real-Time OS (WITRON 3.0)

SW96CNO0-ZCC: 1 license
SWI6CN3-ZCC: 10 licenses

SWOOMNO-ZCC: 1 license
SWOOMN3-ZCC: 10 licenses

SW96RN2-ZCC: Object code can be freely copied.
SW96RNC-ZCC: Object code can be freely copied and comes with source code.

OHardware Products

RTE900 model 15/25 In-Circuit Emulation System

Target MCU —
In-Circuit Emulator Accessory
Controller .
Part Number Package %9 Emulation Pod MCU Probe/Probe Set Package Converter MCU Mount Adapter
TMP91CU10FG * *
TMPOLPWIOFG LQFP100 (14 x 14) BM1040R0B.G BM91CU10FO0B-M15 4 PN120013 3 — PN210023
TMPIICWIIFG IBMI0S5ROC BM91CW11F0B-M15 PN120013 *3 — PN210023
TMP91PW11FG LQFP100 (14 x 14)
TMP91CW12AFG BM1040R0B-G BM91CW12AF0A-M15 *5 PN120013 *3 — PN210023
TMPI1CWI2FG LQFP100 (14 x 14) BM1040R0B-G BM91CW12F0A-M15 PN120013 *3 — PN210023
TMP91PW12FG /BM1055R0C
TMP91C016FG LQFP100 (14 x 14) BM1040R0B-G BM91C016F0A-M15 *5 PN120013 *3 — PN210023
TMP91C219FG LQFP100 (14 x 14) BM1040R0B-G BM91C219F0A-M15 PN120013 *3 — PN210023
TMP91C820AFG LQFP144 (16 x 16) /BM1055R0C BM91CM20F0A-M15 PN120044 *3 — PN210044 *3
TMPI1CY22FG LQFP100 (14 x 14) BM1040R0B-G BMIICW12AF0A-M15  *5 PN120013 *3 — PN210023
TMPI1CY22IFG
TMP9ICU27FG QFP64 (14 x 14) TEC-064SA-T2/SET  *6 — HQPACK064SA  *7
TMPI91FW27FG
TMP91CK27UG
TMP91CP27UG BM1040R0B-G BM91CW12AF0A-M15 *5
TMP91CU27UG LQFP64 (10 x 10) PN120013 *3 PN120065-G PN210033
TMP91CU27RUG  **
TMPI91FW27UG
TMP91C630FG LQFP100 (14 x 14) BMI040R0B-G BM91C630F0A-M15 PN120013 *3 — PN210023
TMP91CWAOFG LQFP100 (14 x 14) /BM1055R0C BM91CWA40F0A-M15 PN120013 *3 — PN210023
TMPI91FWA0FG
TMPI1FY42FG LQFP100 (14 x 14) BM1040R0B-G BM91CW12AF0A-M15 PN120013 *3 — PN210023
TMP91CW60FG LQFP100 (14 x 14) PN120013 *3 — PN210023
TMP91CW60DFG QFP100 (14 x 20) TEC-100RB-T1/SET  *6 — HQPACK100RB179  *7
BM91CW60FOA-M15
TMPI1FU62FG LQFP80 (12 x 12) BM1040R0B-G TEC-080SD-T2/SET  *6 — HQPACK080SD ~ *7
TMP91FU62DFG QFP80 (14 x 20) /BM1055R0C TEC-080RA-T2/SET  *6 — HQPACKO80RA178  *7
TMP91FW64FG LQFP100 (14 x 14) TEC-100SD-T1/SET ~ *6 — HQPACK100SD *7
BM91FW64F0A-GM
TMP91FW64DFG QFP100 (14 x 20) TEC-100RB-T1/SET  *6 — HQPACK100RB179  *7

@ The TLCS-900 Family software products run on the Japanese or English Microsoft® Windows® 2000, Microsoft® Windows® XP, Microsoft® Windows Vista®.
Microsoft, Windows and Windows Vista are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.

@ The real-time OS requires a license agreement. For details, please contact your local Toshiba sales representative.
@ One QFP adapter and one pin protector are supplied with an MCU probe or a package converter whose name begins with “PN12."
When you purchase additional QFP adaptors or pin protectors, check their part numbers in the section “Spare Parts from Toshiba.”

@ For the supported Programming tools, see the section “Programming Tools".
@ Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.

*1: The controller comes with a single-seat download license for the Integrated Development Environment.
*2: “BM1040R0B-G/BM1055R0C” indicates that either one of them should be selected, the BM1040R0B-G when the model 15 controller is used and the BM1055R0C when the model 25 controller is used.

o For connection with the host system via RS-232C:

the BM1055R0C requires a 9-pin cross cable;
the BM1055R0B and BM1055R0A (old version) require a 25-pin straight cable;

the BM1040R0B-G requires a 25-pin straight cable.

o The previous version of the controller requires a dedicated cable shown below. For details, contact your local Toshiba sales representative.
To perform a performance analysis and a coverage measurement using the BM1055R0B with an MCU whose name begins with “TMP92", the PN300007 is required.
BM1055R0A: The PN300001 is required. The BM1055R0A cannot be used for an MCU whose name begins with “TMP92".

*3: These are spare parts. One spare part is supplied with each emulation pod.
*4: To operate the TMP91CU10FG at 2 V on the target board, a 2-V conversion adaptor (PN410001) is required. For information about the 2-V conversion adaptor, contact your local Toshiba sales representative.

*5: 2-V operation is not supported.

*6: These areTokyo Eletech’s products.

*7. These are top covers for IC packages. These are Tokyo Eletech’s products.
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TLCS-900 Family (2/4)

OSoftware Products

Toshiba Integrated Development Environment

C Compiler

Integrated Development Environment *1

Real-Time OS (uITRON 3.0)

SW96CNO0-ZCC: 1 license
SWI6CN3-ZCC: 10 licenses

SWOOMNO-ZCC: 1 license
SWOOMN3-ZCC: 10 licenses

SW96RN2-ZCC: Object code can be freely copied.
SW96RNC-ZCC: Object code can be freely copied and comes with source code.

OHardware Products

Emulation System

Target MCU
Emulator Accessory
Part Number Package Controller Emulation Pod/Emulator MCU Probe/Probe Set MCU Mount Adapter Communication Cable:
*2 | Top Cover for IC Package Connector
TMP92C820FG LQFP144 (16 X 16) BM92C820F0A-M15 PN120044 *3 PN210044 *3 —
TMP92CH21FG BM92CH21F0A-M15 PN120044 *3 PN210044 *3 —
TMP92CM22FG LQFP100 (14 x 14) BM1040R0B-G BM92CM22F0A-M15 PN120013 *3 PN210023 —
TMP92CY23FG LQFP100 (14 x 14) /BM1055R0C BM92CY23FOAMIS PN120013 *3 PN210023 —
TMP92CY23DFG QFP100 (14 x 20) TEC-100RB-TL/SET ~ *4 HQPACK100RB179  *4 —
TMP92CA25FG LQFP144 (16 x 16) BM92CA25F0A-M15 PN120044 *3 PN210044 *3 —
TMP92CZ26AXBG FBGA228 (15 x15) — HW92DGO00AG — — FTSH-110-01-L-DV-K  *5*6
TMP92CF26AXBG
TMP92CM27FG LQFP144 (16 x 16) BM92CM27F0A-M15 PN120044 *3 PN210044 *3 —
BM1040R0B-G
TMP92CD2BAFG LQFP100 (14 x 14) /BM1055R0C BM92CD28F0A-GM PN120013 *3 PN210023 —
TMP92FD28AFG
TMP92CF29AFG LQFP176 (20 x 20) HW92DGO00AG . HOPACKIT6SE “
TMP92CF30FG LQFP176 (20 x 20) +BMC92CF29F0A-G
TMP92CD54IFG ~ ** BM1040R0B-G
LQFP100 (14 x 14) BM92CY54F0A-M15 PN120013 *3 PN210023 —
TMP92FD54AIFG  ** /BM1055R0C
TMP92CD23AFG LQFP100 (14 x 14) — TEC-100SD-TL/SET ~ *4 HQPACK100SD *4 —
TMP92FD23AFG HWO2ES230AG
TMP92CD23ADFG QFP100 (14 x 20) TEC-100RB-TL/SET  *4 HQPACK100RB179 4
X - _ = * * _
TMP92FD23ADFG

@ The TLCS-900 Family software products run on the Japanese or English Microsoft® Windows® 2000, Microsoft® Windows® XP, Microsoft® Windows Vista®.
Microsoft, Windows and Windows Vista are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.

@ The real-time OS requires a license agreement. For details, please contact your local Toshiba sales representative.

@ One QFP adapter and one pin protector are supplied with an MCU probe or a package converter whose name begins with “PN12."
When you purchase additional QFP adaptors or pin protectors, check their part numbers in the section “Spare Parts from Toshiba.”

@ For the supported Programming tools, see the section “Programming Tools".

@ Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
*1: The controller comes with a single-seat download license for the Integrated Development Environment.
*2: “BM1040R0B-G/BM1055R0C" indicates that either one of them should be selected, the BM1040R0B-G when the model 15 controller is used and the BM1055R0C when the model 25 controller is used.

o For connection with the host system via RS-232C:

the BM1055R0C requires a 9-pin cross cable;
the BM1055R0B and BM1055R0A (old version) require a 25-pin straight cable;

the BM1040R0B-G requires a 25-pin straight cable.

o The previous version of the controller requires a dedicated cable shown below. For details, contact your local Toshiba sales representative.
To perform a performance analysis and a coverage measurement using the BM1055R0B with an MCU whose name begins with “TMP92”, the PN300007 is required.
BM1055R0A: The PN300001 is required. The BM1055R0A cannot be used for an MCU whose name begins with “TMP92".

*3: These are spare parts. One spare part is supplied with each emulation pod.

*4: These areTokyo Eletech’s products.
*5: These are Samtec’s products. The part number shown here denotes surface mount type with keying shroud (recommended). Other mount types, such as through-hole, and other mating options are also available.
For the specifications and purchase inquiries about this product, please contact the supplier Samtec, Inc. The recommended connector can also be purchased from it-sim corporation, Sophia Systems Co., Ltd. and

UNIDUX INC.

*6: One spare part is supplied with each emulator.
*7. The BMC92CF29F0A-G is an in-circuit adaptor and should be purchased together with the emulator.
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TLCS-900 Family (3/4)
OSoftware Products

Toshiba Integrated Development Environment .
oshiba Integrated Developme onment Real-Time OS (WITRON 3.0)
C Compiler Integrated Development Environment *1
SW96CNO0-ZCC: 1 license SWOOMNO-ZCC: 1 license SW96RN2-ZCC: Object code can be freely copied.
SW96CN3-ZCC: 10 licenses SWOOMN3-ZCC: 10 licenses SW96RNC-ZCC: Object code can be freely copied and comes with source code.

OHardware Products

RTE900 model 15/25 In-Circuit Emulation System
Target MCU —
In-Circuit Emulator Accessory
Controller .

Part Number Package %9 Emulation Pod MCU Probe Package Converter MCU Mount Adapter
TMPI3CS20FG LQFP144 (16 x 16) BM93CS20F0B-M15 PN120044 *3 — PN210044 *3
TMP93PW20AFG
TMP93CS36UG LQFP44 (10 x 10) BM93CS32F0B-M15 PN120039A *3 PN120063 PN210020A
TMP9SCWAODFG LQFP100 (14 x 14) BM1040R0B-G
TMP93PW40DFG IBML0S5ROC BM93CM40F0C-M15 PN120013 *3 — PN210023
TMP93CW41DFG LQFP100 (14 x 14)

TMPI3PS44FG LQFP80 (12 x 12) PN120042 *3 — PN210008
TMP93CW44DFG BM93CS44F0B-M15
QFP80 (14 x 20) PN120009 — PN210002
TMP93PW44ADFG
@ The TLCS-900 Family software products run on the Japanese or English Microsoft® Windows® 2000, Microsoft® Windows® XP, Microsoft® Windows Vista®.
Microsoft, Windows and Windows Vista are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.
@ The real-time OS requires a license agreement. For details, please contact your local Toshiba sales representative.
@ One QFP adapter and one pin protector are supplied with an MCU probe or a package converter whose name begins with “PN12."
When you purchase additional QFP adaptors or pin protectors, check their part numbers in the section “Spare Parts from Toshiba.”
@ For the supported Programming tools, see the section “Programming Tools”.
@ Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
*1: The controller comes with a single-seat download license for the Integrated Development Environment.
*2: “BM1040R0B-G/BM1055R0C" indicates that either one of them should be selected, the BM1040R0B-G when the model 15 controller is used and the BM1055R0C when the model 25 controller is used.
o For connection with the host system via RS-232C:
the BM1055R0C requires a 9-pin cross cable;
the BM1055R0B and BM1055R0A (old version) require a 25-pin straight cable;
the BM1040R0B-G requires a 25-pin straight cable.
o The previous version of the controller requires a dedicated cable shown below. For details, contact your local Toshiba sales representative.
To perform a performance analysis and a coverage measurement using the BM1055R0B with an MCU whose name begins with “TMP92”, the PN300007 is required.
BM1055R0A: The PN300001 is required. The BM1055R0A cannot be used for an MCU whose name begins with “TMP92".
These are spare parts. One spare part is supplied with each emulation pod.
*3: These are spare parts. One spare part is supplied with each emulation pod.
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TLCS-900 Family (4/4)
OSoftware Products

Toshiba Integrated Development Environment

- - Real-Time OS (WTRON 3.0)
C Compiler Integrated Development Environment *1

SW96CNO0-ZCC: 1 license
SWI6CN3-ZCC: 10 licenses

SWOOMNO-ZCC: 1 license
SWOOMN3-ZCC: 10 licenses

SW96RN2-ZCC: Object code can be freely copied.
SW96RNC-ZCC: Object code can be freely copied and comes with source code.

OHardware Products

RTE900 model 15/25 In-Circuit Emulation System
Target MCU —
In-Circuit Emulator Accessory
Controller )

Part Number Package *9 Emulation Pod MCU Probe Package Converter MCU Mount Adapter
TMP94C251ADFG LQFP144 (20 x 20) BM1056R0B  ## BM94C251F0A PN120050 *3 — PN210036
TMP95C001FG QFP64 (14 x 14) BM1040R0B-G BM95C001F0B-M15 PN120039A *3 — PN210026
TMP95C061BDFG LQFP100 (14 x 14) /BM1055R0C BM95C061FOC-M15 PN120013 *3 — PN210023
TMP95C061BFG QFP100 (14 x 14) BIM10R08-G BM95C061FOC-M15 PN120013 *3 — PN210023

/BM1055R0C
TMP95C063DFG LQFP144 (20 x 20) BM95C063F0B-M15 PN120027 *3 — PN210036
TMPI5CS64FG LQFP100 (14 x 14)
TMPI95PW64FG BM1040R0B-G
TMP95C265FG LQFP100 (14 X 14) /BM1055R0C BM95CS64F0B-M15 PN120013 *3 — PN210023
TMP95CW65FG
TMP95CS66FG LQFP100 (14 x 14)
TMP96CO41BFG QFP80 (14 x 20) BI1040R08-G BM96C141F0D-M15 PN120009 *3 — PN210002
TMP96C141BFG /BM1055R0C
@ The TLCS-900 Family software products run on the Japanese or English Microsoft® Windows® 2000, Microsoft® Windows® XP, Microsoft® Windows Vista®.

#H

*

ey

*3:

Microsoft, Windows and Windows Vista are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.
The real-time OS requires a license agreement. For details, please contact your local Toshiba sales representative.

One QFP adapter and one pin protector are supplied with an MCU probe or a package converter whose name begins with “PN12.”

When you purchase additional QFP adaptors or pin protectors, check their part numbers in the section “Spare Parts from Toshiba.”

For the supported Programming tools, see the section “Programming Tools".

Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.

Contact your local Toshiba sales representative before ordering products.

: The controller comes with a single-seat download license for the Integrated Development Environment (excluding the BM1056R0B).
*2:

“BM1040R0B-G/BM1055R0C” indicates that either one of them should be selected, the BM1040R0OB-G when the model 15 controller is used and the BM1055R0C when the model 25 controller is used.

o For connection with the host system via RS-232C:

the BM1055R0C requires a 9-pin cross cable;

the BM1055R0B and BM1055R0A (old version) require a 25-pin straight cable;

the BM1040R0B-G requires a 25-pin straight cable.

The previous version of the controller requires a dedicated cable shown below. For details, contact your local Toshiba sales representative.

To perform a performance analysis and a coverage measurement using the BM1055R0B with an MCU whose name begins with “TMP92", the PN300007 is required.
BM1055R0A: The PN300001 is required. The BM1055R0A cannot be used for an MCU whose name begins with “TMP92".

These are spare parts. One spare part is supplied with each emulation pod.

*4: To connect the BM96C031FO0A to the controller (BM1055R0B), a dedicated adaptor is required. For details, please contact your local Toshiba sales representative.
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TX19A Series
OSoftware Products

Toshiba Integrated Development Environment

C Compiler

Integrated Development Environment *1

Real-Time OS (WITRON 4.0)

SW1ACNO-ZCC: 1 license
SW1ACN3-ZCC: 10 license

SWOOMNO-ZCC: 1 license
SWOOMN3-ZCC: 10 license

SW1ARNS5-ZCC: Object code can be freely copied.
SWI1ARNF-ZCC:Object code can be freely copied and comes with source code.

OHardware Products

Target MCU

RTE19A model 110 On-Chip Debug Emulation System

RTE19A model 120 On-Chip Debug Emulation System

Accessory Accessory

On-Chip Debug Emulator

On-Chip Debug Emulator

Communication Cable: Connector Communication Cable: Connector

TMP19A23FYFG

TMP19A23FYXBG

TMP19A43CDXBG

TMP19A43CZXBG

TMP19A43FZXBG

TMP19A43FDXBG

TMP19A61C10XBG

TMP19A61CDXBG

TMP19A61F10XBG

TMP19A64C1DXBG

TMP19A64F20BXBG

TMP19A71CYUG

TMP19A71CYFG

TMP19A71FYFG

TMP19A71FYUG

BM1210R0A

FFSD-10-D-9.00-01-N: FTSH-110-01-F-D-K
FFSD-17-D-8.00-01-N: FTSH-117-01-F-D-K
FFSD-10-D-8.00-01-N: FTSH-110-01-F-D-K

FFSD-10-D-9.00-01-N: FTSH-110-01-F-D-K

*2 BM1211R0A
FFSD-17-D-8.00-01-N: FTSH-117-01-F-D-K

*2

Choose either the RTE19A model 110 On-Chip Debug Emulation system RTE19A model 120 On-Chip Debug Emulation system.
The TX19A Series software products run on the Japanese or English Microsoft® Windows® 2000, Microsoft® Windows® XP and Microsoft® Windows Vista®.

Microsoft, Windows and Windows Vista are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.

The real-time OS requires a license agreement. For details, please contact your local Toshiba sales representative.
For the supported Programming tools, see the section “Programming Tools".
Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.

*1: The emulator comes with a single-seat download license for the Integrated Development Environment.

*2: These communication cables and connectors are provided by Samtec, Inc. Each emulator comes with a communication cable. If you need an additional communication cable, please contact Samtec directly.
A connector must be purchased separately. The part numbers listed here denote connectors with through-hole leads. Other options, such as surface-mount leads and ejectors, are also available.
For details, please visit Samtec's website.
FFSD-10-D-9.00-01-N: Communication cable for EJTAG (20 pin)
FFSD-17-D-8.00-01-N: Communication cable for TPC (34 pin)
FFSD-10-D-8.00-01-N: Communication cable for TPD (20 pin)

FTSH-110-01-F-D-K: EJTAG Connector (20 pin)
FTSH-117-01-F-D-K: TPC Connector (34 pin)
FTSH-110-01-F-D-K: TPD Connector (20 pin)
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TX19A/H1 Series
OSoftware Products

Toshiba Integrated Development Environment

C Compiler

Integrated Development Environment * 1

Real-Time OS (1LITRON 4.0)

SW1ACNO-ZCC: 1 license
SW1ACN3-ZCC: 10 licenses

SWOOMNO-ZCC: 1 license
SWOOMN3-ZCC: 10 licenses

SWI1ARNS5-ZCC: Object code can be freely copied.
SWI1ARNF-ZCC: Object code can be freely copied and comes with source code.

OHardware Products

RTE19A/H1 Light On-Chip Debug Emulation System

Target MCU
arge On-Chip Debug Emulator — Accessory
Communication Cable *2 Connector *2

TMP19A31CYFG HWI9DG100AG
TMP19A33F20NG
TMP19A33F20NG-OTP HW19DG100AG *4 FESD-10-D-07.00-01-N FTSH-110-01-L-DV-K 3
TMP19A44FDAXBG
TMP19A44FEXBG HW19DG100AG
TMP19A44F10XBG

@ The TX19A/H1 Series software products run on the Japanese or English Microsoft® Windows® 2000, Microsoft® Windows® XP and Microsoft® Windows Vista®.
Microsoft, Windows and Windows Vista are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.

@ The real-time OS requires a license agreement. For details, please contact your local Toshiba sales representative.

@ Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
*1: The emulator comes with a single-seat download license for the Integrated Development Environment.
*2: These communication cables and connectors are provided by Samtec, Inc. One communication cable and one connector are supplied with each emulator.

*3: One spare part is supplied with each emulator. The part number shown here denotes surface mount type with keying shroud (recommended). Other mount types, such as through-hole, and other mating options are

also available.

For the specifications and purchase inquiries about this product, please contact the supplier Samtec, Inc. The recommended connector can also be purchased from it-sim corporation, Sophia Systems Co., Ltd. and

UNIDUX INC.

*4: The TMP19A33F20NG is required for debugging.
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TX49 Family
OHardware Products

Reference Board Target MPU Functions
Part Number
TMPR4951BFG-200 These are reference boards for evaluating the TMPR4951 and TMPR 4955 respectively. Since both the TMPR4951 and TMPR 4955 have the
RETX4951 RBHMA4601(CE) SysAD Bus interface, the same board can be used for evaluation; the RBTX4951 and RBTX4955 simply come with different CPUs.
These reference boards have a system controller (SysAD bridge), a NOR flash ROM, a DIMM DRAM, an SIO, an Ethernet controller, an I/0
RBTX4955 TMPRA4955CFG-400 controller, and an EEPROM and an RTC connected to the SPI. Also, the reference boards provide an EJTAG connector, a ROM emulator
RBHMA4605(CE) connector and an expansion connector.
RETX4925 TMPR4925XBG-200 This is a PCI-card-compliant reference board for evaluating the TMPR4925. This board has a CPU, a flash ROM, an SDRAM, a PCI controller,
RBHMA4300(CE) an Ethernet controller, an SIO interface, and PCMCIA and SmartMedia™ card slots. It also provides an expansion connector.
RETX4937 TMPR4937XBG-300/333 This is a PCl-card-compliant reference board for evaluating the TMPR4937. This board has a CPU, a flash ROM, an SDRAM, an Ethernet
RBHMA4400(CE) controller and an SIO interface. It also provides a connector that can be connected to an external AC'97 board.
TMPR4938XBG-300/333 This is a PCl-card-compliant reference board for evaluating the TMPR4938. This board has a CPU, a 128-MB SO-DIMM DRAM, a 16-MB NOR
RBTX4938 flash ROM, a detachable 32-MB NAND flash ROM and a PCI controller. On-chip features include an Ethernet controller, a debug Ethernet, an
RBHMA4500(CE) SIO, an ATA (IDE), an AC-Link interface, and an EEPROM and an RTC connected to the SPI. It also provides an expansion connector.
TX4939XBG-400 This is an ATX-compliant reference board for evaluating the TX4939. It mainly consists of two modules: an independent CPU module having a
RBTX4939 DDR-SDRAM and an EJTAG interface, and a BASE board with a CPU module that allows the on-chip PCI, ATA, Ethernet MAC (RMII) and
RBHMS4700(CE) Video/Audio to be evaluated.
RBTCBECL TC86C001FG(GOKU-S) This is a reference board is compliant with the PCI card edge specification (3.3 V, 33-MHz, 32-bit) and is used to evaluate the TC86CO0LFG. It
RBHPE4300(CE) has a connector to which the ATA/ATAPI, two USB 1.1 host channels, a USB 1.1 device, I2C and SIO channels can be attached.
RBHBKA4400 — This is a backplane board that can be used for system evaluation in conjunction with a PCI-compliant referenced board. It consists of a
RBHBK4400(CE) PCl-card-type CPU board and four PCI bard slots. A commercially-available ATX-compliant power supply may be used.

@ Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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Programming Tools (1/3)

Target MCU OTP Programming Flash Programming
Off-Board Programming *2 On-Board Programming *3
Family/Series Part Number Package OTP Programming Adapter N FLASH Writer: BM1401W0A-G *4
FLASH Adapter *4 Connector: FTSH-110-01-L-DV-K *5
TMP86P203MG SOP20 BM11704
TMP86P203PG DIP20 BM11203
TMP86PHO6NG SDIP42 BM11155 B B
TMP86PHO6UG LQFP44 (10 x 10) BM11656
TMP86F807MG SOP28 PN410117 ©
TMP86F807NG SDIP28 B PN410119 ©)
TMP86P807TMG SOP28 BM11684
TMP86P807NG SDIP28 BM11197-G T o
TMP86F808DMG SSOP30 PN410118 ©
TMP86F808NG SDIP30 B PN410119 ©
TMP86P808DMG SSOP30 BM11683
TMP86P808NG SDIP30 BM11210 T T
TMP86F409NG SDIP32 PN410119 ©
TMP86FH09AMG SOP32 — ©
TMP86FH09ANG SDIP32 - PN410119 ©
TMP86FH12AMG SSOP30 + +
TMP86P820FG QFP64 (14 x 14) BM11663
TMP86P820UG LQFP64 (10 x 10) BM11662-G — —
TMP86PH22UG LQFP44 (10 x 10) BM11713
TMP86FS23AUG LQFP64 (10 x 10) — ++ ++
TMP86PM23UG LQFP64 (10 x 10) BM11698
TMP86PS23UG LQFP64 (10 x 10) BM11698 B B
TMP86FP24FG LQFP80 (12 x 12) PN410107 ©
TMP86FM25FG QFP100 (14 x 20) B PN410111 ©
TMP86PS25FG QFP100 (14 x 20) BM11672-G — —
TMP86FS27FG QFP80 (14 x 20) — PN410104 ©
TMP86PS27FG QFP80 (14 x 20) BM11701-G — —
TMP86FS28ADFG LQFP80 (12x 12) ++ +
TLCS-870/C Series TMP86FS28AFG QFP80 (14 x 20) ++ ++
TMP86FM29FG QFP64 (14 x 14) — PN410108 ©
TMP86FM29LUG LQFP64 (10 x 10) PN410105A ©
TMP86FM29UG LQFP64 (10 x 10) PN410105A ©
TMP86PM29BFG QFP64 (14 x 14) BM11663
TMP86PM29BUG LQFP64 (10 x 10) BM11662-G — —
TMP86PS44UG LQFP44 (10 x 10) BM11687-G
TMP86FH46BNG SDIP42 — PN410110 ©
TMP86PH46NG SDIP42 BM11188
TMP86PM46NG SDIP42 BM11188 T T
TMP86FH47BUG LQFP44 (10 x 10) — PN410109 ©
TMP86PH47UG LQFP44 (10 x 10) BM11687-G
TMP86PM47AUG LQFP44 (10 x 10) BM11687-G o o
TMP86FM48FG QFP64 (14 x 14) PN410108 ©
TMP86FM48UG LQFP64 (10 x 10) PN410105A ©
TMP86FS49AIFG QFP64 (14 x 14) - o+ i+
TMP86FS49AIUG LQFP64 (10 x 10) ++ ++
TMP86PM49FG QFP64 (14 x 14) BM11709
TMP86PM49UG LQFP64 (10 x 10) BM11708 o o
TMP86FS49BFG QFP64 (14 x 14) PN410108 ©
TMP86FS49BUG LQFP64 (10 x 10) — PN410105A ©
TMP86FS49BNG SDIP64 PN410116 ©
TMP86PS64FG QFP100 (14 x 20) BM11690
TMP86PM72FG QFP64 (14 x 14) BM11707-G
TMP86PM74AFG QFP80 (14 x 20) BM11689 B B
TMP86PM87RUG LQFP44 (10 x 10) BM11687-G
TMP86FH92DMG SSOP30 PN410118 ©
TMP86FH92IDMG SSOP30 — PN410118 ©
TMP86FHI3NG SDIP32 PN410119 ©

*

ey

*3:
*4:
*5:

Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.

. As a guideline, the adapter should be replaced after 2,000 writes.
*2:

Off-board Programming: Programs a Flash microcontroller before it is mounted on the target board.
On-board Programming: Programs a Flash microcontroller while it is mounted on the target board.

Comes with a download license for control software.
These are Samtec’s products. The part number shown here denotes surface mount type with keying shroud (recommended). Other mount types, such as through-hole, and other mating options are also available.
For the specifications and purchase inquiries about this product, please contact the supplier Samtec, Inc. The recommended connector can also be purchased from it-sim corporation, Sophia Systems Co., Ltd. and

UNIDUX INC.
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Programming Tools (2/3)

Target MCU

OTP Programming

Flash Programming

Family/Series

Part Number

Package

OTP Programming Adapter

Off-Board Programming *2

On-Board Programming *3

FLASH Writer: BM1401WO0A-G *4

FLASH Adapter *4 Connector: FTSH-110-01-L-DVK *5

TMP88PH40MG SOP28 BM11695-G
TMP88PH40NG SDIP28 BM11196 - B
TMP88FH41UG LQFP44 (10 x 10) — PN410109 ©
TMP88PH41NG SDIP42 BM11205
TMP88PH41UG LQFP44 (10 x 10) BM11706

TLCS-870/K Series TMP88PS42FG QFP64 (14 x 20) BM11200 *1 — —
TMP88PS42NG SDIP64 BM11199-G
TMP88PS43FG QFP80 (14 x 20) BM11680-G
TMP88FW45AFG QFP80 (14 x 20) PN410104 ©
TMP88F846UG LQFP44 (10 x 10) o PN410109 ©
TMP88PU74FG QFP80 (14 x 20) BM11631
TMP88PU77FG QFP100 (14 x 20) BM11650 o o
TMP89FH00DUG LQFP48 (7x7) PN410115 ©
TMP89FHOOWBG WCSP39 (3.8x3.8) — ©
TMP89FW20AUG LQFP64 (10 x 10) ++ ++
TMP89FW24ADFG QFP80 (14 x 20) ++ ++
TMP89FW24AFG LQFP80 (12x 12) ++ ++
TMP89FS28LFG QFP179 (20 x 20) — ©
TMP89FM4ONG SDIP42 PN410110 ©
TMP89FH40NG SDIP42 PN410110 ©
TMP89FM42UG LQFP44 (10 x 10) PN410109 ©
TMP89FM42LUG LQFP44 (10 x 10) PN410109 ©
TMP89FM42AUG LQFP44 (10 x 10) PN410109 ©
TMP89FM42KUG LQFP44 (10 x 10) PN410109 ©

TLCS-870/C1 Series TMP89FH42UG LQFP44 (10 x 10) — PN410109 ©
TMP89FH42LUG LQFP44 (10 x 10) PN410109 ©
TMP89FM43KQG VQON44 (5.3 x5.3) PN410121-G ©
TMP89FM43LQG VQON44 (5.3 x5.3) PN410121-G ©
TMP89FM46DUG LQFP48 (7x7) PN410115 ©
TMP89FM46ADUG LQFP48 (7x7) PN410115 ©
TMP89FM46KDUG LQFP48 (7x7) PN410115 ©
TMP89FH46DUG LQFP48 (7x7) PN410115 ©
TMP89FH46L.DUG LQFP48 (7x7) PN410115 ©
TMP89FS60UG LQFP64 (10 x 10) PN410105A ©
TMP89FS60FG QFP64 (14 x 14) PN410108 ©
TMP89FM82DUG LQFP48 (7x7) PN410115 ©
TMP89FM82TDUG LQFP48 (7x7) PN410115 ©

*

ey

*3:
*4:
*5:

Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.

. As a guideline, the adapter should be replaced after 2,000 writes.
*2:

Off-board Programming: Programs a Flash microcontroller before it is mounted on the target board.
On-board Programming: Programs a Flash microcontroller while it is mounted on the target board.
Comes with a download license for control software.
These are Samtec’s products. The part number shown here denotes surface mount type with keying shroud (recommended). Other mount types, such as through-hole, and other mating options are also available.
For the specifications and purchase inquiries about this product, please contact the supplier Samtec, Inc. The recommended connector can also be purchased from it-sim corporation, Sophia Systems Co., Ltd. and

UNIDUX INC.
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Programming Tools (3/3)

Target MCU OTP Programming Flash Programming
Off-Board Programming *2 On-Board Programming *3
Family/Series Part Number Package OTP Programming Adapter N FLASH Writer: BM1401WO0A-G *4
FLASH Adapter *4 Connector: FTSH-110-01-L-DV-K *5
TMPI91PW10FG LQFP100 (14 x 14) BM11629
TMPI91PW11FG LQFP100 (14 x 14) BM11629
TMP91PW12FG LQFP100 (14 x 14) BM11649 B B
TMP91PW18AFG QFP80 (14 x 20) BM11679
TMP91FW27FG QFP64 (14 x 14) PN410108 ©
TMP91FW27UG LQFP64 (10 x 10) PN410105A ©
TMP91FWAOFG LQFP100 (14 x 14) PN410106 ©
TMPO1FY42FG LQFP100 (14 x 14) PN410106 ©
TMP91FU62DFG QFP80 (14 x 20) PN410104 ©
TMP91FU62FG LQFP80 (12 x 12) PN410107 ©
TLCS-900 Family TMPI91FW64DFG LQFP100 (14 x 20) - PN410111 ©
TMP91FW64FG LQFP100 (14 x 14) PN410106 ©
TMP92FD23ADFG QFP100 (14 x 20) PN410111 ©
TMP92FD23AFG LQFP100 (14 x 14) PN410106 ©
TMP92FD28AFG LQFP100 (14 x 14) PN410106 ©
TMP92FD54AIFG LQFP100 (14 x 14) — —
TMP93PW20AFG LQFP144 (16 x 16) BM11641
TMP93PWA40DFG LQFP100 (14 x 14) BM11629
TMP93PS44FG LQFP80 (12 x 12) BM11628 — —
TMP93PW44ADFG QFP80 (14 x 20) BM11652
TMP95PW64FG LQFP100 (14 x 14) BM11629
TX19 Family TMP19A23FYFG LQFP144 (20 x 20) — PN410120-G ©

*

—

*3:
*4:

*5

Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.

: As a guideline, the adapter should be replaced after 2,000 writes.
*2:

Off-board Programming: Programs a Flash microcontroller before it is mounted on the target board.
On-board Programming: Programs a Flash microcontroller while it is mounted on the target board.
Comes with a download license for control software.

UNIDUX INC.
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©: Supported

: These are Samtec’s products. The part number shown here denotes surface mount type with keying shroud (recommended). Other mount types, such as through-hole, and other mating options are also available.
For the specifications and purchase inquiries about this product, please contact the supplier Samtec, Inc. The recommended connector can also be purchased from it-sim corporation, Sophia Systems Co., Ltd. and
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Accessory Tools

Expendable and optional hardware items for the development system are collectively referred to as accessory tools.

e MCU probe

e Probe set

e QFP adaptor

e Pin protector

e Package converter

e MCU mount adaptors
e Communication cable
e Connector

* To provide versatility, the footprint pattern of the QFP adaptor leads is slightly different from that of an MCU. If there is a need to install both the QFP adaptor and the MCU with
an identical footprint, the board must be designed to be compatible with both of them.

+ Before beginning a board design or purchasing these accessory tools, be sure to check the latest product specification, recommended footprints, etc. with each manufacturer.

¢ Other than those listed below, accessory tools that can be used together with the Toshiba products are available from Tokyo Eletech Corporation. Please visit Tokyo Eletech
Corporation’s website for more details.

Adlinks Corp. http://www.adlinks.co.jp
Emulation Technology Inc. http://www.emulation.com
Samtec Inc. http://www.samtec.com

Tokyo Eletech Corp. http://www.tetc.co.jp/e-index.htm

Tyco Electronics Corp.
Yamaichi Electronics Co., Ltd.

http://www.tycoelectronics.com
http://www.yamaichi.co.jp/index_e.shtml

Spare Parts from Toshiba

The TLC-870/C model 15 target connection boards, MCU probes and package converters whose part numbers begin with “PN12" come with a QFP adaptor and a pin protector. When
you purchase additional QFP adaptors or pin protectors, check their part numbers in the following Spare Parts table.
For information about spare parts for third-party accessory tools, please contact the manufacturer or distributor of each product.

+ Note that if you are using a package converter, use spare parts for package converters, not those for MCU probes.
* QFP adaptors and pin protectors are available from Tokyo Eletech and Toshiba.

Target Connection Board Spare Parts

Spare Part
Part Number Target MCU Package QFP Adaptor_*1 oo Eletoch Pin Protector _*2 o7 Eletoch
. % 0Kyo Eletec . OKYyoO Eletec
Toshiba *3 (QFP Socket) Toshiba (Emulator Connector)

BMP86D044DEOA

LQFP44 (10 x 10, PN210019 TQPACKO044SA PN210021 TQSOCKETO044SAG
BMP86D044DE1A Q (10x10) Q Q
BMP86D064DEOA QFP64 (14 x 14) PN210025 TQPACKO064SA PN210027 TQSOCKET064SAG
BMP86D064DG0A LQFP64 (10 x 10) PN210031 TQPACK064SD PN210032 TQSOCKET064SDG
BMP86D080DGOA LQFP80 (12x 12) PN210007 TQPACK080SD PN210009 TQSOCKET080SDG
BMP86D080DG1A
BMP86D080FEOA QFP80 (14 x 20) PN210001 TQPACKO80RA PN210003 TQSOCKETO80RAG
BMP86D100DGOA LQFP100 (14 x 14) PN210022 TQPACK100SD PN210024 TQSOCKET100SDG
BMP86D100FF0A QFP100 (14 x 20) PN210004 TQPACK100RB PN210006 TQSOCKET100RBG

*

*

N P

board is connected. It is recommended to replace the pin protector or the emulator Connectors after 100 attachments and detachments.
*3: For the recommended footprints patter, please visit Tokyo Eletech Corporation’s website.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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: QFP adaptors and QFP Sockets connectors are soldered onto the pc board of the target system. Once soldered, they should not be unsoldered from the pc board and resoldered.
. Pin protectors are sockets used to protect the target connection boards for QFPs and the pins of QFP adaptors and QFP Sockets. Be sure to use a pin protector to protect the portion where the target connection
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MCU Probe Spare Parts

Spare Part
Part Number Target MCU Package QFP Adaptor _*1 oo Eletech Pin Protector *2 Tokvo Eletech
. OKYO Eletec . OKYyO £letecl
Toshiba 3 (QFyP Socket) Toshiba (Emulatyor Connector)

PN120004 QFP80 (14 x 20) PN210001 TQPACKO80RA PN210003 TQSOCKET080RAG
PN120005 QFP100 (14 x 20) PN210004 TQPACK100RB PN210006 TQSOCKET100RBG
PN120006A LQFP80 (12x12) PN210007 TQPACK080SD PN210009 TQSOCKET080SDG
PN120009 QFP80 (14 x 20) PN210001 TQPACKO80RA PN210003 TQSOCKETO80RAG
PN120011 QFP44 (10 x 10) PN210019 TQPACKO044SA PN210021 TQSOCKET044SAG
PN120013 LQFP100 (14 x 14) PN210022 TQPACK100SD PN210024 TQSOCKET100SDG
PN120014 QFP64 (14 x 20) PN210010 TQPACKO064RZ PN210012 TQSOCKETO064RZG
PN120022 LQFP64 (10 x 10) PN210031 TQPACKO064SD PN210032 TQSOCKET064SDG
PN120023B QFP100 (14 x 20) PN210004 TQPACK100RB PN210006 TQSOCKET100RBG
PN120027 LQFP144 (20 x 20) PN210034 TQPACK144SD PN210035 TQSOCKET144SDG
PN120039A QFP64 (14 x 14) PN210025 TQPACKO064SA PN210027 TQSOCKET064SAG
PN120040A QFP160 (28 x 28) PN210028 TQPACK160SB PN210029 TQSOCKET160SBG
PN120042 LQFP80 (12x12) PN210007 TQPACK080SD PN210009 TQSOCKET080SDG

PN120044 LQFP144 (16 x 16) PN210043 NQPACK144SE PN210045 YQPACK144SE
PN120050 LQFP144 (20 x 20) PN210034 TQPACK144SD PN210035 TQSOCKET144SDG
PN120052 QFP64 (14 x 14) PN210025 TQPACKO064SA PN210027 TQSOCKETO064SAG

PN120057 TQFP128 (14 x 14) PN210053 NQPACK128SE PN210055 YQPACK128SE

*1: QFP adaptors and QFP Sockets connectors are soldered onto the pc board of the target system. Once soldered, they should not be unsoldered from the pc board and resoldered.

*2: Pin protectors are sockets used to protect the MCU probes for QFPs and the pins of QFP adaptors and QFP sockets. Be sure to use a pin protector to protect the portion where the MCU probe is connected. It is

recommended to replace the pin protector or the emulator connectors after 100 attachments and detachments.
*3: For the recommended footprints pattern, please visit Tokyo Eletech Corporation’s website.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.

Package Converter Spare Parts

Spare Part
QFP Adaptor  *1 Pin Protector  *2
Part Number Target MCU Package Tolvo Eletech Tokvo Eletech
. okyo Eletec ) okyo Eletecl
Toshi * Toshi
oshiba =3 (QFP Socket) oshiba (Emulator Connector)
PN120007 QFP64 (14 x 20) PN210010 TQPACK064RZ PN210012 TQSOCKETO064RZG
PN120035 LQFP64 (10 x 10) PN210031 TQPACK064SD PN210032 TQSOCKET064SDG
PN120063 LQFP44 (10 x 10) PN210019 TQPACKO044SA PN210021 TQSOCKETO044SAG
PN120065-G LQFP64 (10 x 10) PN210031 TQPACK064SD PN210032 TQSOCKET064SDG

*1: QFP adaptors and QFP Sockets connectors are soldered onto the pc board of the target system. Once soldered, they should not be unsoldered from the pc board and resoldered.
*2: Pin protectors are sockets used to protect the package converters for QFPs and the pins of QFP adaptors and QFP sockets. Be sure to use a pin protector to protect the portion where the package converter is

connected. It is recommended to replace the pin protector or the emulator connectors after 100 attachments and detachments.
*3: For the recommended footprints pattern, please visit Tokyo Eletech Corporation’s website.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.

MCU Mount Adaptor Spare Parts

Spare Part
Part Number Target MCU Package QFP Adaptor _*1 Ea—— Pin Protector *2 Tokvo Eletech
. OKYyO Eletec . OKYyO cletecl
Toshiba 3 (QFyP Socket) Toshiba (Emulatyor Connector)

PN210002 QFP80 (14 x 20) PN210001 TQPACKO80RA PN210003 TQSOCKETO80RAG
PN210005A QFP100 (14 x 20) PN210004 TQPACK100RB PN210006 TQSOCKET100RBG
PN210008 LQFP80 (12x12) PN210007 TQPACK080SD PN210009 TQSOCKETO080SDG
PN210011A QFP64 (14 x 20) PN210010 TQPACKO064RZ PN210012 TQSOCKET064RZG
PN210020A QFP44 (10 x 10) PN210019 TQPACKO044SA PN210021 TQSOCKET044SAG
PN210023 LQFP100 (14 x 14) PN210022 TQPACK100SD PN210024 TQSOCKET100SDG
PN210026 QFP64 (14 x 14) PN210025 TQPACKO064SA PN210027 TQSOCKET064SAG
PN210030 QFP160 (28 x 28) PN210028 TQPACK160SB PN210029 TQSOCKET160SBG
PN210033 LQFP64 (10 x 10) PN210031 TQPACK064SD PN210032 TQSOCKET064SDG
PN210036 LQFP144 (20 x 20) PN210034 TQPACK144SD PN210035 TQSOCKET144SDG
PN210044 LQFP144 (16 x 16) PN210043 NQPACK144SE — —
PN210054 TQFP128 (14 x 14) PN210053 NQPACK128SE — —

*1: QFP adaptors and QFP Sockets connectors are soldered onto the pc board of the target system. Once soldered, they should not be unsoldered from the pc board and resoldered.

*2: Pin protectors are sockets used to protect the MCU mount adaptors for QFPs and the pins of QFP adaptors and QFP sockets. Be sure to use a pin protector to protect the portion where the MCU mount adaptor is

connected. It is recommended to replace the pin protector or the emulator connectors after 100 attachments and detachments.
*3: For the recommended footprints pattern, please visit Tokyo Eletech Corporation’s website.
o QFP adaptors and the pin protector are not attached to the MCU mount adaptor.
o Contact the Toshiba sales representative for information about RoHS compliance before you purchase any components.
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OVERSEAS SUBSIDIARIES AND AFFILIATES (s of April 1, 2011)

Toshiba America Toshiba Electronics Europe GmbH Toshiba Electronics Asia, Ltd.
Electronic Components, Inc. - Diisseldorf Head Office « Hong Kong Head Office
« Irvine, Headquarters Tel: (0211)5296-0 Fax: (0211)5296-400 Tel: 2375-6111 Fax: 2375-0969
Tel: (949)623-2900 Fax: (949)474-1330 « France Branch « Beijing Office
« Buffalo Grove (Chicago) Tel: (1)47282181 Tel: (010)6590-8796 Fax: (010)6590-8791
Tel: (847)484-2400 Fax: (847)541-7287 « Italy Branch « Chengdu Office
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Tel: (915)771-8156 + UK. Branch Toshiba Electronics (Shenzhen) Co.,Ltd
+ Marlborough Tel: (0870)060-2370 Fax: (01252)53-0250 Tel: (0755)2399-6897 Fax: (0755)2399-5573
Tel: (508)481-0034 Fax: (508)481-8828 « Sweden Branch Toshiba Electronics (Shanghai) Co., Ltd.
« Parsippany Tel: (08)704-0900 Fax: (08)80-8459 « Shanghai PUXI Branch
Tel: (973)541-4715 Fax: (973)541-4716 Toshiba Electronics Asia (Singapore) Pte. Ltd. Tel: (021)6139-3888 Fax: (021)6190-8288
« San Jose Tel: (6278)5252 Fax: (6271)5155 « Hangzhou Office
Tel: (408)526-2400 Fax: (408)526-2410 Toshiba Electronics Service (Thailand) Co., Ltd. Tel: (0571)8717-5004 Fax: (0571)8717-5013
+ Wixom (Detroit) Tel: (02)501-1635 Fax: (02)501-1638 « Nanjing Office
Tel: (248)347-2607 Fax: (248)347-2602 Toshiba Electronics Trading (Malaysia) Sdn. Bhd. Tel: (025)8689-0070 Fax: (025)8689-0070
« Bloomington « Kuala Lumpur Head Office Toshiba Electronics (Dalian) Co., Ltd.
Tel: (952)842-2400 Fax: (952)893-8031 Tel: (03)5631-6311 Fax: (03)5631-6307 Tel: (0411)8368-6882 Fax: (0411)8369-0822
+ San Diego « Penang Office Tsurong Xiamen Xiangyu Trading Co., Ltd.
Tel: (858)385-5900 Fax: (858)674-7606 Tel: (04)226-8523 Fax: (04)226-8515 Tel: (0592)226-1398 Fax: (0592)226-1399
Toshiba Electronics do Brasil Ltda. Toshiba India Private Ltd. Toshiba Electronics Korea Corporation
Tel: (011)2539-6681 Fax: (011)2539-6675 Tel: (0124)499-6600 Fax: (0124)499-6611 « Seoul Head Office

Tel: (02)3484-4334 Fax: (02)3484-4302

« Daegu Office
Tel: (053)428-7610 Fax: (053)428-7617
Toshiba Electronics Taiwan Corporation

« Taipei Head Office
Tel: (02)2508-9988 Fax: (02)2508-9999

Toshiba Corporation, and its subsidiaries and affiliates (collectively “TOSHIBA”), reserve the right to make changes to the information in this document, and related hardware,
software and systems (collectively “Product”) without notice.

This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with TOSHIBA’s written permission, reproduction is
permissible only if reproduction is without alteration/omission.

Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are responsible for complying with safety standards and
for providing adequate designs and safeguards for their hardware, software and systems which minimize risk and avoid situations in which a malfunction or failure of Product could
cause loss of human life, bodily injury or damage to property, including data loss or corruption. Before customers use the Product, create designs including the Product, or
incorporate the Product into their own applications, customers must also refer to and comply with (a) the latest versions of all relevant TOSHIBA information, including without
limitation, this document, the specifications, the data sheets and application notes for Product and the precautions and conditions set forth in the "TOSHIBA Semiconductor
Reliability Handbook" and (b) the instructions for the application with which the Product will be used with or for. Customers are solely responsible for all aspects of their own product
design or applications, including but not limited to (a) determining the appropriateness of the use of this Product in such design or applications; (b) evaluating and determining the
applicability of any information contained in this document, or in charts, diagrams, programs, algorithms, sample application circuits, or any other referenced documents; and (c)
validating all operating parameters for such designs and applications. TOSHIBA ASSUMES NO LIABILITY FOR CUSTOMERS' PRODUCT DESIGN OR APPLICATIONS.

Product is intended for use in general electronics applications (e.g., computers, personal equipment, office equipment, measuring equipment, industrial robots and home electronics
appliances) or for specific applications as expressly stated in this document. Product is neither intended nor warranted for use in equipment or systems that require extraordinarily
high levels of quality and/or reliability and/or a malfunction or failure of which may cause loss of human life, bodily injury, serious property damage or serious public impact
(“Unintended Use”). Unintended Use includes, without limitation, equipment used in nuclear facilities, equipment used in the aerospace industry, medical equipment, equipment
used for automobiles, trains, ships and other transportation, traffic signaling equipment, equipment used to control combustions or explosions, safety devices, elevators and
escalators, devices related to electric power, and equipment used in finance-related fields. Do not use Product for Unintended Use unless specifically permitted in this document.

Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.
Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable laws or regulations.

The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any infringement of patents or any other intellectual
property rights of third parties that may result from the use of Product. No license to any intellectual property right is granted by this document, whether express or implied, by
estoppel or otherwise.

ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE FOR PRODUCT, AND TO THE MAXIMUM
EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY WHATSOEVER, INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR
INCIDENTAL DAMAGES OR LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA,
AND (2) DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE OF PRODUCT, OR INFORMATION, INCLUDING
WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

Product may include products using GaAs (Gallium Arsenide). GaAs is harmful to humans if consumed or absorbed, whether in the form of dust or vapor. Handle with care and do
not break, cut, crush, grind, dissolve chemically or otherwise expose GaAs in Product.

Do not use or otherwise make available Product or related software or technology for any military purposes, including without limitation, for the design, development, use,
stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile technology products (mass destruction weapons). Product and related software and technology
may be controlled under the Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export and re-export of Product or related
software or technology are strictly prohibited except in compliance with all applicable export laws and regulations.

Product may include products subject to foreign exchange and foreign trade control laws.

Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product. Please use Product in compliance with all
applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. TOSHIBA assumes no liability for
damages or losses occurring as a result of noncompliance with applicable laws and regulations.

In addition to the above, the following are applicable only to development tools.

>

Though TOSHIBA works continually to improve Product’s quality and reliability, Product can malfunction or fail. Use the Product in a way which minimizes risk and avoid situations
in which a malfunction or failure of Product could cause loss of human life, bodily injury or damage to property, including data loss or corruption. For using the Product, customers
must also refer to and comply with the latest versions of all relevant TOSHIBA information, including without limitation, this document, the instruction manual, the specifications, the
data sheets for Product.

Product is provided solely for the purpose of performing the functional evaluation of a semiconductor product. Please do not use Product for any other purpose, including without
limitation, evaluation in high or low temperature or humidity, and verification of reliability.

Do not incorporate Product into your products or system. Products are for your own use and not for sale, lease or other transfer.

©2011 TOSHIBA CORPORATION

TOSHIBA

TOSHIBA CORPORATION

Semiconductor & Storage Products Company
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