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4. BBHE

32 £y I Arm® Cortex®-MO processor
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- 32 F ¥ RNEIAL T hr—F—1 P A VLT

- ®K40MHz © 7 v v 7 8§

ST NNAT AR = AT A

12KBytes ROM (7' —htu—4—_ 77 v = API) (ECC SEC/DED % &te)
64KBytes =— K77 v = (ECC SEC/DED % &)

4KBytes SRAM (ECC SEC/DED % &te)

32 vy Mtk # A ~— (DTIMER)

28y b XX Ty — - X A~v— (8 A1, 6HIE)

AT Ky - Z4~— (WATCHDOG)

KEEESE—F (CPU R —F, AH L I31)

4ch SNV AEER#Y = L —4%— (PWMGEN)

12 ILH A /IR — (GPIO)

108> M A/D 2 "—%— (GADC) | 2 7+ u 7 AJj+WNikiEE, VMON
12y b A/D 22> 8—%— (MADC)

~_R7 Y (VE)

70y <7NE—4%— K74 ,3— (PMD)

x> a—4%— (ENC)

LDO (LDO5V, LDO15V )

N —A42r V& v F(POR5V, PORL)

2-50AF 7 0SC (I0SCH, I0SCL)

A5 OSC

PLL

LIN ISO17987/SAEJ2602 FZ v —/"— + 2 hE—T7—

2ODRE2EBIYT ) 4 F—T7x—A (UART1, UART2) . LIN ¥4 — Ml& UART1

SPI f 4 —T x—A

Fx¥—V R T HET MOSFET K7 A /3—

Uy v Mok AE—F B HEEA T T
WEFE# (LDO, MOSFET RJ A /3—)

10 L PR

2w r— HTQFP48-0707-0.50

HEJH 6.0V~18V

IREEHIPH Ty = -40°C~+175°C

7 —2 Ry r— (RoHS %t)is)

AEC-Q100 grade 0 ji#E&
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5. 7avy45EH
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b e
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we | | |
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ve  System Control
VBAT AHB - APB Bri
ol Lbosv [l ridge
vo APB APB INAHFAREET Ve
VDD PMU Open/shortittix3 ==
LDO15V 3 —{] VBATD
OSCMP
Va  Vdd
0T T I:_
RESETN (f— RSTGEN »
Vo Vo
Ve vdd T T Vo Vo Vdd
T T
| {1 GHU
CLK GHV
XIN 3: GEN —  WDT GHW
xout L 1Ly
10SCL \
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PREDRV w
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PWMIN [} = PWMIN || TIMER — GLV
j x2 LW
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T T SLC
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LIN PHY — |— CAPTIMER owl— L £ GNDP
GNDLIN JUART1 -
-vi‘:- X;’i EMG p— T HLARERYE =
3 BEMF ung
CMP 1
GPI0_0/HIO/UART RX
GPIO_1/HIT/UART_TX O—tp AFFET
GPIO2/HI2 PWMGEN Open fhort B3 g
GPIO_3/SDO/UART RX 3
OSCMP
UART
GPIO_4/SDI/UART_TX -y
GPI05/SCLK l-|=,
GPI06/CSN SPI Vref Ve Vdd
— TSC | TT
GPI0_7/PWMOUT2/ADINO/UART RX
GPIO_8/PWMOUT1/ADIN1/UART TX ENC — ]

GPI09/PWMOUTO VE 12bit ve
GPIO_10/FDL_UART_RX/SWDIO Vf‘ e Ll RsH
GPIO_11/FDL_UART_TX/SWCLK 10bit CSAMP j

- SARADC - RSL
MSUB
HV
MDO Mode | |
MD1 control
TEST
& &
GNDD GNDA

B 51 JAvIE
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6. T EEM
(Top view)
Z
s 5 2 39y 8 8 % 4z 3 ¢
O] > O > > (O] > > a4 a4 O O
136] [35] [34] [33] [32] [31] [30] [29] [28] [27] [26] [25]
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MDO @ E VCP
RESETN E @ VBATD
"I° HTQFP48 7
XouT E Q @ GLU
S0 T L =
O BN /UART T |5 16 6Ly
GPIO_9/PWMOUTO E E GHV
FDL_UART_R)G(%(\?V_DIIO(é @ O E GLW
FDL_UART_T?(;)ISSV_(%LlIé @ E GHW
(1)12][3)[4][5][e][7][8] 9] [to] [11] [12]
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A W 0 Jx T o
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TBIOMO30FG
7. YmFExEA
® 71 InFEREA
mFES A AHH i F-E5 BA

1 GPIO_3/SDO/UART_RX AdA  [RAAEAR— RSPIBERT—4 HA/UART_RX

2 GPIO_4/SDI/UART_TX AEA  [RAAHAR— F/SPIEERT—%2 AHA/UART_TX

3 GPIO_5/SCLK AdAH [RAARAR—FSPIBERT—40vH

4 GPIO_6/CSN AA | RBEAHAR—NSPIEERFY LY F

5 GPIO_0/HIO/UART_RX AAH |RAAREAR— bR—ILt oY —AH/UART_RX

6 GPIO_1/HIM/UART_TX A |RAARAR— bR—ILE oY —AH/UART_TX

7 GPIO_2/HI2 AA |RAAEAR—bHR—LEVY—AH

8 TEST AR TR RE—FER

9 SLC AA O—#4 KFET YV—RAH

10 W AR W HE—42 — 6

11 \Y AR VHEE—4 —#E

12 U AR U HHE—4 —$8

13 GHW HAh W /N1 Y4 FFET 7— rH A

14 GLW HAh WHBa—44 FFET 77— A

15 GHV HAH VNS4 FFET 5 — A

16 GLV HAh V#B—%4 FFET#— A

17 GHU 5 UHNAIHYA RFET 5—hHA

18 GLU HAH UtER—Y4 FFET 5 —+HA

19 GNDP - Power GND

20 VBATD AA FSAN—ERANY T —ERAN

21 VCP HAh Fr—UROTERKEA

22 CP2H Hh Fy—IRUTHREFR v /02—

23 CP1H HAh Fry—TRUTHEEFR v/ 2 —

24 CP2L Hh Fry—IRUTHREFR v/ 02—k

25 CP1L HAh Fry—TRUTHEEFR v/ 2 —

26 COM AR T4 —RUPRAS

27 RSH AR EREERERERAAAN

28 RSL AR Btk A GND BIA A

29 VBAT AA Ny T —BRASN

30 VMON AR Ny T 1) —EBIRANADC ASHH)

31 GNDD - 7<% LEIEEA GND

32 vCcC A 5V EiRHE 5

33 VDD 5 1.5V ERHE A

34 GNDA - 7+ R JEERA GND

35 VREF AA ADC EEEBRA N

36 GNDLIN - LINPHY A GND

37 LIN AHA |LINARRSA Y

38 PWMIN AA PWM A 71

39 MD1 AR E— FER

40 MDO AR E— FER
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TBOMO30FG
41 RESETN AEA |Uty bARS
42 XIN AAB Xtalor €35 2 v HIRFIER
43 XOUT HAH Xtalor €5 3 v o FiRFER

44 GPIO_7/PWMOUT2/ADINO/UART_RX | AttA | :AFAAH 17/R— ~/ PWM H 51/10bit ADC A1
[UART_RX/SVEREI Y JAH A A

45 GPIO_8/PWMOUT1/ADINT/UART_TX | A1 [ARAAHAR— ~/ PWM tF3/10bit ADC A S

/UART_TX

46 GPIO_9/PWMOUTO AEA  |SRBAHAR— F/PWM HH/PWM &S B H/5 R
B YAHAN

47 GPIO_10/FDL_UART_RX/SWDIO |AHAH [AEAAHSAR— F/FDL_UART A RX/Debug A
SWDIO

48 GPIO_11/FDL_UART _TX/SWCLK |AHA [|AREAHAR—/ FDL_UART A TX/Debug H
SWCLK

- EP - Exposed pad, connect to GND
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8. At 1 <& =&
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TBOMO30FG
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9. Bh{EsHBH
9.1. 5— F BS A 1"—
e BLDC ®T—#%—%8f#hd 2 3HHA > N—Z —[[K(~A Y1 K Nech/z—H1 K Nch MOSFET) &R}

MDD 6ch 77— N T A /3—[mIEK T,
o FUHILEIEN D DERENE B 12HE > T ON/OFF #lil S £,

TBOMO30FG

+B
+
J_‘ VBATD
L {1}
RvBaTD
High Side e
—?f VCP
| Clamp Circuit I
*Ox
— PMD *1 GH*
I
wox {0 &
e
| RGs#*H
|
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U, v, W. |
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xr Yr Z E]_Di
ﬁy VCP R
Clamp Circuit |7 e
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| U, V, W.
Low Side —

Open,/Short @
Comparaftor

(OSCMP) for
External FETs *1
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9.2. F¥—URUS

A B A FIMFT Neh FET 28835729007 — b K7 A S—O&EJRA2 LR T 5720 ORI T,

| Cvep

GNDP

X 9.21

9.3. Eiit& i AMP(CSAMP)

o HMHT vy FEPUCRALI-EES 3bit DLV RAX—TRE

j—

o HANE X7 J1lE. 12bit ADC. @EFMH CMP,
o HWhAT7vy NEEEZMETSHZENARETT,

==
Fe,

Fr—UMoTIOYIE

APB

| A7tyh

Gain

Ccpi Ccpr2
cpil ' leptH cr2l " |oP2H
L] L]
M2 M1 MO
VBAT | ] ] e 1
T 1a 1a 1. T
AL L3 Al VCP
]
M3 M5 J'A .
F__
] Bt A
M4 M6

L7727 A AFICHEST 57 7 C

FeflfRAR . CMP I ShvET,

.ﬂf FRTE Vref
RSH
1 |
L1
MADCA
< Gain Rl LI]
OCCMPA [ ]
CLCMPA /J7
X 9.31 EHRHBEHAMP JOvIE
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9.4. IR H [ % (CLCMP)

[ ]
o KM AMP 2o ENEEERI AR L —F—ICATTSNET,
o L XUMEIZ 32i® Y (5bit) DN A[EE T
o JAXIZEDBHMENVME LD, TUFNT 4 NE—EFITTNET,
VCC
T5C <« _';:/,/fi; y %‘ BRIREHAMP
7{1@ Sbit 12bit ADC ! BEFIRLCMP
BFRIERTE
PMD
E 9.41 ERHERHECMP JovIK

9.5. B E 4R H E B (OCCMP)

BFTOET,

fix

PMDAN\ <€«—

FIHN
2%}

45
B E

BIARLAMP

12bit ADCA i \

V EREIRIRHCMPA

E 9.51 @ERKRHECMP JOvIE

AR AMP OHUIA L& WMEZ B2 TSI ERHIRE1T 5 720 ORIE T,

B AMP OH AR L EVMEEZEZ T ASEEIC R AT O 12O DOMEE T3,
LU AR —FRE T, WER SRR BN ENT T 7 OR) D ENAIRETT,

LY AL —RET, WERBH L EVMEZ 4bit THRIEARETT,
AR X BBEEES DT, TUORNT 4 NE—F
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9.6. 4t 1+ FET A—F >/ 3 — bR EIRE (OSCMP)
FET OA—F /2 a— MNiglEE B L4,

PMD drive signal ‘-T':
(UO XO,VOYO,WO0,Z0)

APB
PMD PREDRV HGHU El}
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&
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<

OSDET

OR

el
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l z
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2
T ]

;1
3
é (e}
| + | +
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Fo

o
<
<
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GLV
N o -

l
&
Lo

l
B
by
]

fiter [

]

jl

:
i

SLC
r

See _ 1
Note. 3b lt/E I 3bit
77

Clock 7
Setting RSH
—
-
RSL /J
7

N

1 [

K 9.6.1 4MFIFFETA—TF /Y a— rEEREER IOV IR
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9.7. Vector Engine (VE)

% 9.71 VE Hf:—Ex

HWeES 1A ek Eh{EsHEA
BN mcER
HARHaE Ry MILHEEBADZ XY
PMD. MADC & IIF BD S R Y
d & PI §lfE. q &0 PI 1
ER#lEI 2o - SEFHHIET AL
- BERNS—EIZ & B H AFIRATEE
SIN/COS ;&E%H 1 RitE 0 DIFKIEE RKEZEH
2R s AR B K KA ) THEE
SIN/COS &H 2 148 6 DIEKIE & RLfEE EH
2R
SIN/COS jHH 3 GitH O DIFKIEE RKELZEH
2R AR B K KA ) THEE
HAOBEEBRI R - EEAREA T A (/N — ) TH)
7 TR 2 BRI MLER, #H 55— )
3BEE % PMD @ PWM AR E (2 FE5E)
P HAOHEE RS - HAHIBE AT 48
s Ty B8 A LIHEETTRE
M) H—4%EKE X 3 duty ™S> PMD D AD > TY VTR A S U REEEZEHQ2 E
9 )
ERMIEERER X BA 8O3 —E— 2 —RICREBRIEEWHE
7 AHNEE 2R Lty FTER
¥ C. s ‘El: EJ':% h 3 [(—] "5“ -7 *
AHILES 2 Mmpoim#bzﬁfiﬁ ﬁﬁhf@mmﬁ BICEH (4 FE2HE)
- BRBEHE(ERT) DRIFEERT ) D R)AHE
ANBRERI R - TRV S—U T
7 - EEAZER AR (/N — U EH)
- W IFHE(ATAN)EE
RS R - EHIEEE
- SEALIE(NOP)
B s 2 é;;a—max—a—\%ﬁs%ﬁ#e%ﬁﬁﬁﬁsﬁWBﬁﬁm(z

MBtEVHY—AD
NI RY

I a—44—D&IICT1EEIZZ/NIVRERET ZMBEL Y —ARD
Mo, (IfE0 LERAREEZES

AT a—)IE

0935 A
R T a— L&

F B RYDERITIBE S VEFIHEERARLGETOT S LR 71—
* XA 2 ADRITERY EHEEAIRE

cHEYRLRZ—

= AR EN *AD EMETICE DANRYT O a—ILDEA
HART 21— LR TR OFHHIREN S, MADC TR TE|YAHIC
LBDANRYT D a—)LEIR
R T2—ET | END 75581 [SRESNI-4 RO A, 5% & hi-E5 5 (REPTIME])
Bl Y A% 4 2 Y Ay BYBRLETTBEEITRET BEIY5AH
T5—EYRdH RS a—)LEFTHIZ PMD A\ S D PWM BIY AHBANEh R ETF—
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EHIET L TRET HENYAH

BRORAB—FEBRDRA MY THEIZTFNTRAENE RTILEEEH T E
T. BRVBERERTIEEEZHALET, HIZIE. PMDOT/Nv IR
HAEDRA I UTI2&-> T, b #RIHBARE(L HA)LTR

ZFDfth ANl b
ZDAREMELHY EFT,
PMD DTN\ HAMEETE=2—T=£7,
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9.8. Programmable Motor Driver (PMD)

% 9.8.1 PMD #ifgt—Ex
Waen@ Hak Ey{EskmA
sy RtE PWM % 1) 7D H > b5 #EREIX 1/VECLK
73 e Re PWM BE%E & U duty BEIE 15 E v FEE
K%k 0.06~117.18 kHz @VECLK=60 MHz TiEig 15 v FED PWM +
¥ )7 EERATRE
PWMF+ 74 | -4 BEDOX ¥ 7EBEARK/ IXREZERAE/ X K)
T EITEF Y TIERER
PWM 1A B RE YT EUVWERERIZENTNAEESINETEE
. PWM v )7 & duty REZLLEBE L TI3IHPWM EZERLET,
SHPWMER |5 o PWM I 3 182658 duty 1 3 BSRIT duty A& RIRATEE
6 KRDHHR—rZFhFhIZ, PWM HAHFE =1L High/Low H D EIRA A5
1B E 1 PWM v |) 7A@ T 3 DML L 1= PWM K & £ BUATRE(3 484844
PWM)
AD 25 E944 B b AH—%EmE (PWM X FTERBILEEEDS A S5 TAD EHERAKIT 510D
g MADC Bl k) H—EB&HALET.
. REEBSANICKDIHEADEIE#EE(A T7HAN)
: - 2 FEEE DR ES|E(EMG,0VV
B FEEE DR EHIE( )

Ty 5 A Ll

LETFHUXVYWZ) DU Y & ZBICERFLAMEEA L, 8% PWM 2H
ALFET.

Ny 7 7—ileE

PWM B, dutyfE. ADZE#HRRB MU H—2 A4S 05 . 6 KOEAR—+D
BEHMBEL., FITWNY I7—FE R TILNY 77— HERTEED
[CEFEARE
CEREANYIF—BROBEHRLA I 0T F. ERAHPWM Y52 —PWM TV
KPWM 282 —EXUI Y Kh5RIRATRE

hENY DT —BROEHFRLAA 2T E, ERHL,PWM 2 —PWM IV
K,PWM 1/4,PWM 3/4, €28 —HE LU I Y K, PWM1/4 & U PWM3/4 H
5ERATEE

PWM Z| L) A
(INTPWM)

PWM R IZEIHE L =2 Y AHER & F 4 alfe
CRESAIVTRERF v YT VA —EERF Y YT I FERIRAEE
. %E%ﬁﬂ%?ﬂﬂﬁE(PWM E#J%J,E\H/PW,\A 1 JEI:E\H/PWM 2 JEI,E\H/PWM 4 Jﬁgﬁ)

- %“ ViAADESI S8, BEA MY jj—ﬂimz//(\y 7 7_E¥ﬁ'0)ﬁzﬁgl & k] e

B L) AAHER Lk
EMG %Y A& _ _ L s ]
(INTEMG) EMG ANIZ & B REHERFICHRET 2B VAAHER
OVV El Y 5AH _ - _ FIER _
(INTOW) OW ANICK D RESERICKRET HEIVAAER
E—4 —ERDMEEDEMES A S v ER— P ATEZ 2 —T]HE,
- PMD @ MADC E#i U H—HADEA ST E= 42—
2,5 FH S _ s E—A B EE DR Y AR ERA A S VT EZ S —
* MADC R E=4—
VERRIBRAAIVIEZR—
- ENC AEREEE=42—
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TBOMO30FG

9.9. A&y —TvS

Private
peripheral bus

External RAM &
External device

OXFFFF_FFFF

0xE010_0000

OxEOOF_FFFF

0xE000_0000

CPU Registers
(1 MBytes)

OXDFFF_FFFF

0x6000_0000

ROM Table

OXEOOF_FFFF
0xEOOF_F000

Reseved

0xE004_2000

Reserved

0xE004_1000

Reserved

0xE004_0000

Reserved

OxE003_FFFF
0xE000_F000

System Control Space

0xE000_E000

Reserved

0xE000_3000

BPU

0xE000_2000

DWT

0xE000_1000

Reseved

0xE000_0000

Peripheral Ox5FFF_FFFF
0x401F_FFFF Special Function Registers
_________________________________________ 0x4000_0000 (2 MBytes)
SRAM Ox3FFF_FFFF
OXZOOO_OFFF RAM
0x2000_0000 (4 KBytes) 0x1000_2FFF
......................................... GARFE FEFE S otL onder/FlashAP| Area
Code (12 KBytes)
0x1000_2FFF ROM 0x1000. 0000
0x1000_0000 (12KBytes) | .
""""""""""""""""""" 0x0000_FFFF
OXOOOO_FFFF Code Flash Program Area
0x0000_0000 (64 KBytes) (64 KBytes)
................ 0x0000_0000
K 9.9.1 *%E!)—=Tv 7 (Normal/Debug Mode)
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TOSHIBA
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TBOMO30FG

Mode Control(REG)

Code Flash(REG)

PWMGEN

GADC

UART2

SPI

LINCNT/UART1

CAPT

DTIMER

WATCHDOG

ANAC

GPIO

System Control

0x4000_8400
0x4000_83FF
0x4000_8000
0x4000_7FFF

0x4000_3000
0x4000_2FFF

0x4000_2000
0x4000_1FFF

0x4000_1200
0X4000_11FF
0x4000_1100
0x4000_10FF
0x4000_1000
0x4000_OFFF
0x4000_0F00
0x4000_0EFF
0x4000_0EQ0
0x4000_0DFF

0x4000_0C00
0x4000_OBFF
0x4000_0A00
0x4000_09FF

0x4000_0900
0x4000_08FF
0x4000_0800
0x4000_07TFF
0x4000_0700
0x4000_06FF
0x4000_0600
0x4000_0SFF
0x4000_0400
0x4000_03FF
0x4000_0300
0x4000_02FF
0x4000_0200
0x4000_01FF
0x4000_0100
0x4000_00FF
0x4000_0000

K 9.9.2 A¥E!)—<T v (SPECIAL FUNCTION REGISTERS)

Ox4FFF_FFFF

0x4020_0000

VE,etc

"Ox401F_FFFF

0x4010_0000

“0x400F_FFFF

0x4002-4100

TsC

0x4002_40FF
0x4002_4000

0x4001_3FFF,

MsSUB

MADC

VE

ENC

PMD

0x401F_FFFF

0x4010_FF00
0x4010_FEFF

0x4010_A200
0x4010_A1FF

0x4010_A100
0x4010_AOFF

|-0x4010_A000

0x4010_9FFF

0x4010_8000

~. 0x4010_7FFF

0x4010_0200 -,

0x4010_01FF

0x4010_0100
0x4010_00FF

0x4010_0000

0x4010_9FFF

0x4010_9324

VE RAM

0x4010_9323

0%x4010_92C0

0x4010_92BF

0x4010_92B8

VE RAM

0x4010_92B7

0x4010_9200

0x4010_91FF

0x4010_80C4

VE RAM

0x4010_80C3

0x4010_808C

0x4010_808B

0x4010_807C

VE RAM

0x4010_807B

0x4010_806C

0x4010_806B

0x4010_8064

VE RAM

0x4010_8063

0x4010_8044

0x4010_8043

0x4010_8000
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TOSHIBA Preliminary

TBIOMO30FG
10. BRAIFFE
10.1. R B KER
F 1011 #ERZKERE
HH L=y & T E Eifr
Vbat VBAT -0.3~+40
Vep VCP -0.3~+40
BIREL
Vee VCC, VREF -0.3~+6 Y%
Vdd VDD -0.3~+2.1
GND % FREE vgnd | GNDA, GNDD, GNDP, GNDLIN -0.3~+0.3
Vin1 LIN 27 ~+40 (X 1)
Vin2 VBATD -0.3~Vcp+0.3 (max 40V)
Vin3 PWMIN '4~Vt();t+2(;"3;g2;‘ 40v)
Vin4 VMON -0.3~Vbat+0.3 (max 40V)
FARE Vin5 U, V, W, COM, SLC '2'5~\(ggi'?iér%a;x aov |V
VinG RSH. RSL -2~Vbatz§)}.35()max 40V)
Vin? TEST, MDO, MD1, RESETN -0.3~Vce+0.3
GPIO_x, XIN (max 6V)
Vout1 LIN 27 ~+40 (X 1)
Vout2 GHU, GHV, GHW -0.3~Vcp+0.3 (max 40V)
GLU, GLV, GLW (X 4)
HAEE Vout3 CP1H, CP2H -0.3~Vcp+0.3 (max 40V) v
Vout4 CP1L, CP2L -0.3~Vbat+0.3 (max 40V)
Vouts XOUT, RESETN -0.3~Vce+0.3
GPIO_x (max 6V)
[BIERE Ta - -40~+150
RERE Tstg - -55~+150
TE:

- MR IR R ER T2 0 & B2 TIE e e WEIK T, xR REREZE 25 & IC DIESS
ERCHEEBDOIRE E 72D | ICLAMNIEEZ 52 RN H Y T3, W7 281ESRMFICHE T H 4T
R KREREZBZ RV E I ICEHEHEZITo TS, Fi2, THEAICE L X, st#f S - 8hERPE
WTIHEHSTEE 0,

- 18V LD ERIC SV CIEAINERCHIf 6 0 £9, 18~28V(S90min), 28~40V(S400ms),

7 1: VBAT = 6.0~18V i,

20 EANT 10kQ(min)DIHT &2 Hake L THIMES N D EEE 720 £77,

73 EANC U, V, W 1213 22Q(typ FitErE 7545%), COM, SLC i 11213 47Q(typ. ittt £45%)
OEPLZ B L CHMS N2 EBIE L 72D £,

7 4 EANC GHU, GHV, GHW ##-121% 22Q(typ A& #545%). GLU, GLV, GLW #1213
ATQ(typ FrER7E45%) DIRPL & ke L THUNS D BEL 20 £,

1 5: VBAT-8i TR O FEJEA-0.3V~+40V %8 2 72 WVHiH T < 72 &,

1% 6: VCP-#ii -[E1 D BB EA3-0.3V~+40V ZiB 2 22V T T < 72 &0y,
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Preliminary

TBOMO30FG

10.2. Ep{EHEEH
& 10.2.1 B)E%EEA
HH Ek= EE By mE
18~27 ESMEHERIIS CE1)
EBREE Vbat \Y;
6~18 ERRSEREIEEE
-40~150 BERE Ta
BEIREE Topr °C -
-40~175 SV aVBETICED

A AT 2 MEERLTEBY £ A,

10.3. IC &5t
a7 255 ORERS  VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

HH i WF & = | BFE | RX | B

Standby Mode B
RBUNALEF 1| Istoy1 LFCLK OFF, - - 20 HA

VBAT VBAT=VBATD=12V, Ta=25°C
VBATD Standby Mode B
. ers VMON LFCLK OFF,
AZYIABR2 | Istoy2 VBAT=VBATD=12V, Ta=70°C - - N0 1 pA
BEHRAT
18 2026-03-09
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TBOMO30FG

10.4. Reset Generator & £FH§RFRA
BE0 7 X A5 ORERSE - VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

P S| iBE i F & # BN | BE | BRKX | B
HABEL Voutlrst lout=+5mA 0 - 0.4 Y,
AN . VCC
LELMEEE H Vihrst - x075 | - v
A S . VCC
L% MEBE L Vilrst |RESETN - - - 0.0 \Y
AFINF (775 0%) | Tiirst 104.1 S, 10 20 40 us
A .

Ty FiES Rpullup VCC-RESET ¥4 30 50 100 kQ
WATCHDOG 'J v FER%. IC NER
[NATCHDOS Twt | - |BEVEY MARREASECORE | - | 70 | - | ps
v FEE (Flash busy B¥ %8 <)
VCC BEEEIRE.
(B E R TSt - lcpu ey MR AN D ETORE | - & | ms
. Wakeup #i#, 1.5V BERORERIC
(AR A TS2 |- R0k hhREn R coRm| | C | 2 | ™
BEETRE L=+ BEEFFD 16MHz &
51505 R 28 N J’J%ﬁ%ﬁﬁﬁﬁﬁ SWISERSE | ] 1| ms
HEFHER IREAIBD/REEN S, RIRB/ILLRET
% E CTORME
PLL & ERH Tpll - - - - 140 us
FORILILILE
ANEF
FORILTAILE
HAES )
> >
TORILITAILEER
H 10.41 TR TANEA—BEE2AS VT Fv—F
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10.5. 5V EJRE (LDO5V)

Ko 256 OB « VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

HE s F & B | BE | BX | B
lload = -10pA~-135mA (IC Wg £
VCC HAEE1 | Vocd Y e S e GBS | 49 | 50 | 51 | v
Tj = -40~150°C
lload = -10uA~-135mA (IC & D "
VCC i ABE3 | Voc3 VCEQ{,&%;’?&%%{%% D#}'g%%f%é M1 48 | 50 | 52 | v
Tj = 150~175°C
ERY S v2—1 | llimit1 vee VCC = 4.0V -850 | -475 | -250 mA
EFRY I v a2 —2 | limit2 VCC £ 3.0V 250 | -112 | -10 mA
Fov 7E8E Vdrop lload = -1 2031//3'2‘:5;;8:/ b L) - 02 | 045 | V
HEERE 1 Vrst1 VCC 325 F23 Y (UV_VCC) 4.0 - 4.35 \Y
REERREE 1 | Vrstr1 VCC 325 |23 9 (UV_VCC) 4.2 - 4.75 \Y
BE TR 3 Vrst3 VCC 575 F 723 ) (POR5V) 3.07 | 345 | 3.83 v
HEEMRIREE 3 | Vrstr3 VCC 325 17239 (POR5V) 3.22 | 360 | 3.98 Y
HE:
- VCC Ui 121 1.0uF LA EDOREA TE LR S HTicgse L T 7E 3,

[Standby] B;o VCC IZ

10.6. 1.5V BIREIEE (LDO15V)

BIFDE

BV I v A —HIXERY) I v ¥ —2 L7 F9,

et 7e 56 OB - VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

HH LS nF & #® = | FEE | BK | B
lload = -10pA~-60mA
VDD Hh&EE Vdd (IC Vﬂ% ®O VDD kAT EEER LA | 1.45 1.5 1.55 \%
A BT (max TmA)D & FHEE B )
EFRYIvE2—3 | llimit3 VDD - -250 | -150 -70 mA
EERE 2 Vrst2 VDD 325 T3 1.3 - 1.4 \%
EEMRERE 2 | Vrstr2 VDD 2.5 EAY D 1.35 - 1.45 \%
BT ER /MR | Vddov - 1.55 - 1.65 \Y;
FE: VDD ¥ 1218 2.2uF L EDOEEE TEX DR M Uric#Ei L T 230,
© 2026 20 2026-03-09
Toshiba Electronic Devices & Storage Corporation Rev. 1.0



TOSHIBA Preliminary
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10.7. F¥— LR TEIE

Frat/7e 555 OB« VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

HHE R ¥ & &/ i &K | B4
VBAT = 6V
FEEE 1 Vep1 lload = -10pA~-31.8mA \Q%A; - - \%
Cload=15,000pF %85 ’
VBAT = 8~18V
5 EBIE 2 Vep2 lload = -10pA~-31.8mA VBAT | VBAT | VEAT | v
Cload=15,000pF 85
VBAT=5V
5 EBE 3 veps | VOP lload = -10pA~-13.8mA VBAT I VBAT L - v
Cload=5,500pF %85 ' '
5T HIR
R LEWMEE | Veplim1 - 31 33 35 \Y;
£
57 [ il BR i Bk
b L= (VvEE | Veplim_r - 29.5 31.5 335 \Y;
£
SERIE
i Lz MEE | Vepstopt - 27 28.5 30 \Y;
I 1
VBAT
5T &1 R R
i L Z(VEE |Vepstop_r1 - 26 27.5 29 \Y;
I 1
SERIE
iR L& VMEE | Vepstop2 - 34 36 38 \Y;
It 2
VCP
5 F &R
iR L EMEE |Vepstop_r2 - 32 34 36 \Y;
£ 2
S EREE Fcp - - 237.5 250 262.5 | kHz
it bt SERRESHATY—rShTHd ] ]
5 EANY RS Tep VCP VCP BED 90%% T 1 ms
H Fy—IR 7307 VBAT = 5V BpC#EE L T 72 &0y,
ICHERIES
FITRAIRES
90% .. 7...
VCP
—p
T
BJ10.7.1 VP b EARAYRMARAAL S VT Fvr—F
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TBIOMO30FG
10.8. FHiRES
et 7e 255 ORERS  VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C
HHE ERE= ¥ & &/ 2 ®RK | Bifi
SRR
(HFCLK) Fosc1 - - 19 20 21 MHz
FEIRE I 2
(LFCLK) Fosc2 - - 24 32 40 kHz
RIRERE 3 XIN | AR IMT (T £ 5 S v 9 RIRTF or |44 5 s
(XCLK) Fosc3 XOUT C**HE%; Zh s 16GX1)| - [20(GE1)| MHz
1 AR IRRR O typ [ % Gl

XCLK OAMFIFERAn & LE L TIE, A—H—~ v F U 7 TIRERDO LA ZE 0,
XCLK O & LT CSTNE16MOVH3C000R0, CSTNE20MOVH3CO000R0 CHEERfERE A T T,

10.9. 12bit ADC

et Ze 256 OB - VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

HE ERE= WF £ # BN | RE | BX | B
T b 2T A L+ TR

2B 1 Tconv1 - MADCCLK=30MH2 - 1.33 - us
INL1 Inl1 - R EHREE 2 - 2 LSB
DNL1 Dnl1 - SREHREE -1 - 2 LSB
aEmEA Err_total - R EHREE -6 - 6 LSB

. Ny IT7—AAREHR "

ANSEL Ratio_r1 | VBATD AB LU 62TV 0.095 | 0.1 0.105 f&

V1 12bit ADC enable 0> A st 7 /v # o7 AR 250kQ(typ.) T,

10.10. 10bit ADC

et 7e 255 ORER S VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

bi-] =] iBE i F & BN | BE | BRKX | B4

2 EE 2 Tconv2 - TR T8 LR R - 16.4 - s
GADCCLK=10MHz '
INL2 Ini2 - - 25 - 25 | LsB
DNL2 Dnl2 - - 15 - 15 | LSB
[eEBE2 Err_total2 - - -3 - 3 LSB
ADBEL Ratio_r2 | VMON ';\;37;/ /A_j;:;\t/t 0095 | 01 | 0105 | fz
7 FEe Err_amp2| - 139 77 —AMP AliZ1RE -10 ] 10 | mv
- 0.2V~EBREXTDANEH
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10.11. #— b K5 4 /18— (PREDRV)

Frat/7e 555 OB« VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

HE s ¥ & # RN | BE | RX | Bff

HHERE HH1 Vohh1 8 10 14 Vv

NAHA FOHLANJLHA
FET O source £ #
VBAT=8V, Icp=31.8mA
Cload=15,000pF 8% (G£ 1)

HHEFE HH2 Vohh2 45 - 14 \Y;

NP4 FOHLAR)LHA
FET @ source E#t
VBAT=6V, Icp=31.8mA
Cload=15,000pF 8% (¥ 1)

HAEE HH3 Vohh3 Cload=15,000pF 8% (GX 1) 3.8 - 14 \Y

NP4 FOHLRN)LEA
FET O source £#

GHU VBAT=Z4.8V, Icp=31.8mA

GHV

CHW | SobzigsoxidEm LA

(REDQHER)
BEHRAE

H A EE HH4 Vohh4 4.5 - 14 \Y;

NP4 FOHLAR)LHA
FET @ source E#t
VBAT=5V, Icp=13.8mA
Cload=5,500pF #%E (X 2)

HAEE LH Volh Igx=100pA -0.1 - 0.1 \Y;

NAYALFEDL LRILE S

VB=4.8~6V,18~27V (L& sHRET

HAEE HL1 Vohl1 8 10 14 Vv

O—Y4 FOHLRJLHA
FET O source £ #t
VBAT=8V, Icp=31.8mA
Cload=15,000pF 8% (G£ 1)

HAEE HL2 Vohl2 45 - 14 \Y;

O—44 KOHLAJLEA
FET @ source E#E
VBAT=6V, Icp=31.8mA
Cload=15,000pF 8% (¥ 1)

HAEE HL3 VohlI3 Cload=15,000pF 8% (GX 1) 3.8 - 14 \Y,

O—H4 FOHLULRNJLEA
FET O source £#

GLU VBAT=Z4.8V, Icp=31.8mA

GLV

GLW TOERESDEEERE LA

(REDQHER)
BEHRAE

HAEE HLS Vohl4 FET O source £# 45 - 14 \Y;

A—Y%4 FOHLAJLHA

X EHRELE VBAT25V

HAEE LL Voll

A—HA FOLLRILEA
Igx=100pA
VBAT=4.8~6V,18~27V I&
FXETHREE

-0.1 - 0.1 \

bE o I

1+ 2:

A2y 71X lep=31.8mA(6 > FET(Cload=15,000pF)% 20kHz ™ PWM J& £ CBREN L 7= & & D F
¥ — VR T OARTETRZBE)RE THE L TWETHA, REEOT A M Igx = -100pA O AT BT
THEE L TWET,
A2y 71X Iep=13.8mA(6 > FET(Cload=5,500pF)% 20kHz ™ PWM JE i CEREN L7~ L D F ¥
— VR T OAMEREEE)FCTHE L TWET, AKHHEHOT A MM Igx = -100uA DAL E R T
FEhE L CVE T,
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TBOMO30FG

1=

=
=

& #

=/

R

BX

Bfy

Phase1
charge &Eift 1

Iphase1c1

Phase1
charge Eifi 2

Iphase1c2

Phase1
charge Eii 3

Iphase1c3

Phase1
charge Eif 4

Iphase1c4

Phase1
charge i 5

Iphase1c5

GHU
GHV
GHW
GLU
GLV
GLW

Phase1 H
Charge BREEL DX E—:
[PREDRVSRCR]<IPHASE1>=0000
(OmA)(min)
N A Ra—44 F£FH

0.1

mA

Phase1 F
Charge BREEL DX E—:
[PREDRVSRCR]<IPHASE1>=1000
(15mA)

N B A KO—4 4 K&£A

-20.25

-15

-9.75

mA

Phase1 F
Charge BREEL VA2 —:
[PREDRVSRCR]<IPHASE1>=1001
(30mA)
N YA FIa—4 4 FEH

-40.5

-19.5

mA

Phase1
Charge BREEL DX E—:
[PREDRVSRCR]<IPHASE1>=1011
(60mA)

N B A FO—4 4 K&£A

mA

Phase1 F
Charge BREEL VX E—:
[PREDRVSRCR]<IPHASE1>=1111
(120mA)(max)
N YA FIa—4 A FE£H

-162

-120

mA
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TOSHIBA Preliminary
TBOMO30FG
HH ERE= nF & #® = | FEE | BK | B
NS4 K Phase2 B
Phase2 Charge BRFEEL PR 2 —:
{44 R 1 | Phase2N] [PREDRVSRCR]<IPHASE2H>=00000| 4% | -1 | 058 | mA
(Min.1mA)
NS4 K Phase2 B
Phase2 Charge BRFEEL PR 2 —:
A4 REi 2 | Phase2h2 [PREDRVSRCRI<IPHASE2H>=00001| > | 2 | 13 | mA
(2mA)
NA YA K Phase2 A
Phase2 Charge BREBEL X2 —:
f Y4 FER 3 | Phase2ns [PREDRVSRCRI<IPHASE2H>=00011| >4 | ** | 26 | mA
(4mA)
NS4 K Phase2 B
Phase2 Charge BRFEEL PR 2 —:
g4 R 4 | PPASO2N [PREDRVSRCRI<IPHASE2H>=00111| 108 | 8 | 52 | mA
(8mA)
N1 YA K Phase2 A
Phase2 GHU Charge BREEL VX2 —:
g4 FEAS | P19 Gy [PREDRVSRCRI<IPHASE2H>=01111| 21¢ | 716 | 104 1 mA
GHW (16mA)
GLU N A K Phase2 A
Phase2 GLV Charge ERB{EL VR E—:
144 Bk e | P12 | GLW  |pREDRVSRCRI<IPHASE2H>=10000 243 | 18 | -117 | mA
(18mA)
NS4 K Phase2 B
Phase2 Charge BRFEEL PR 2 —:
(4 RER 7 | Phase2N7 [PREDRVSRCRI<IPHASE2H>=10001| 2/ | 20 | 13 | mA
(20mA)
N YA K Phase2 A
Phase2 Charge BRBEL X2 —:
f Y4 FEFR s | Phase2N8 [PREDRVSRCRI<IPHASE2H>=10011| 24 | 24 | 1156 | mA
(24mA)
NS4 K Phase2 B
Phase2 Charge BRFEEL PR 2 —:
Y4 EEF o | Phase2h [PREDRVSRCRI<IPHASE2H>=10111| 432 | 32 | -208 | mA
(32mA)
NA YA K Phase2 A
Phase2 Charge BREEL DX E—:
\q Y4 EEF 10| PESe2N10 [PREDRVSRCRI<IPHASE2H>=11111| 048 | 48 | -31.2 1 mA
(Max.48mA)
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TOSHIBA Preliminary
TBOMO30FG
HH ERE= nF & #® = | FEE | BK | B
O—+4 1 K Phase2 A
Phase2 Charge BREEL DX E—:
O—44 RER1 | Phasel [PREDRVSRCRI<IPHASE2L>=00000| 4% | -1 | 055 | mA
(Min.1mA)
O—4 1 K Phase2
Phase2 Charge BREEL DX E—:
O—44 R 2 | PhaSe22 [PREDRVSRCRI<IPHASE2L>=00001| 27 | 2 | 713 | mA
(2mA)
HO—4 4 K Phase2
Phase2 Charge ERBEL VAR —:
n—41 PR3 | oS [PREDRVSRCRI<IPHASE2L>=00011| >4 | 4 | 26 | mA
(4mA)
O—4 1 K Phase2
Phase2 Charge BREEL DX E—:
n—44 REi4 | Prase2M [PREDRVSRCRI<IPHASE2L>=00111| 108 | & | 52 | mA
(8mA)
HO—4 4 K Phase2
Phase2 Charge ERBEL VAR — .
n—44 K& 5 | Prase2d [PREDRVSRCRI<IPHASE2L>=01111| 216 | -16 | -104 | mA
(16mA)
HO—4 4 K Phase2
Phase2 GHU Charge ER/EL VR A —:
n—44 rEe | P20 | 0 |PREDRVSRCRI<IPHASE2L>=10000| 243 | 18 | -11.7 1 mA
GHW (18mA)
GLU O—+4 1 K Phase2
Phase2 GLV Charge BREEL PR E—:
n—44 rE7x7 | PPe®27 | GLW |[PREDRVSRCRI<IPHASE2L>=10001| 2/ | 20 | 13 | mA
(20mA)
O—4 4 K Phase2
Phase2 Charge ERBEL AR — .
O—44 KBk s | Prase2d [PREDRVSRCRI<IPHASE2L>=10011| 524 | 24 | -196 | mA
(24mA)
O—4 1 K Phase2
Phase2 Charge BREEL DX E—:
n—44 FEio | Prase2ld [PREDRVSRCRI<IPHASE2L>=10111| 432 | 32 | -208 | mA
(32mA)
O—4 1 K Phase2
Phase2 Charge BREEL DX E—:
n—44 REf 10| Phase210 [PREDRVSRCRI<IPHASE2L>=11111| °+8 | 48 | 312/ | mA
(Max.48mA)
A YA K Phase2 f max %%
Charge ERJBEL PR 2 —:
[PREDRVSRCRI<IPHASE2H>=11111
(Max.48mA)
Phase3 &t Iphase3 O—+4— F Phase2 A max &% -226.8 | -168 |-109.2 | mA
Charge BRFEEL PR 2 —:
[PREDRVSRCR]<IPHASE2L>=11111
(Max.48mA)
N HA RIE—H 4 KBl
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5 i F & # BN | RE | BX | B
GHU

H A 1 Routh GHV
GHW

GLU
HHEHR 2 Routl GLV
GLW

High side discharge {8l

lol=-20mA 2 5.4 12 Q

Low side discharge {8l
lol=-20mA

N FE—2F
Cload=15,000pF. 25% of VGHx

Phase1 charge EFBREL DX 42— :

[PREDRVSRCR]<IPHASE1>=1111
A SIS (120mA)(max)
BIERSR 1 Thondelay Phase2 charge BRFEL SR 2 — - 0.4 1.0 Hs
[PREDRVSRCR]<IPHASE2H>=11111

(48mA)(max)

&5 168mA
U, V,W, SLC =0V
10.11.1 B8,

N FE—2F T
Cload=15,000pF. 75% of VGHx
A S U, V, W,iZ RU,RV,RW %4 LT 0V
RIS 2 Thoffdelay (M1 RGHU,RGHV,RGHW= - 0.3 1.0 Hs

GHU RU,RV,RW=22Q, C=15,000pF)
GHy | RGHU,RGHV,RGHW DMl TELAI
GHW 10.11.1 B8,
GLU O—H4 K2—2F4 Y
GLV Cload=15,000pF. 25% of VGLx
GLW [Phasel charge BRBEL PR 4 —
[PREDRVSRCRI<IPHASE1>=1111
(120mA)(max)
A Sini Tlondelay Phase2 charge EFREREL SR 4 — :
EERRR 3 [PREDRVSRCRI<IPHASE2L>=11111
(48mA)(max)
&5 168mA
10%-90%
U, V,W, SLC =0V
10.11.1 B8,

A—Y%A K3—2F 2
Cload=15,000pF. 75% of VGLXx
ANk U, V, W, SLC = 0V
BSR4 Tloffdelay (5MF 1+ R=47Q, C=15,000pF), ) 03 | 10 | s

47Q OSMAITERAL

10.11.1 B8,

PMDIHIPIRHES _] o B RESA)(—

L ANEEEERE () PN e ()]
> > 2

OkHz 22Q@RGH*
47Q@RGL*

. 10V(typ) 75 o o

GHx - U, V,W A : :

o _'— : N WGL
- ———3| phasel, ZERIRE

Eldischarge Z~ 15,000pF
phasel=120mA,16.7ns UV, W,SLC
. Phase2—48mA, 16. 7ns (=0v) ‘Ezg@%l—'ly
%T:EE E Tcharge : Oma 0Q@SLC
= —L 120mA+43mA Uy
B 10.11.1 ANGHEERBAIES 1 S V7 Fv— b, AEERE
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TOSHIBA Preliminary
TBIOMO30FG
HE RS WF & =N | BE | RX | B
VECLK=60MHz
Phase1 BfS Phase1 FEEI#IEAEREL DR 2 — :
SV HE S 1 ) Tphase1i1 - [MCSSDRVPTSR|<TPHASE1>= - 0 ; ns
" 000000(0ns)(min)
X ETHREE
VECLK=60MHz
Phase1 EfH . Phaset BRI MHERE L SR 4 — -
B 4HE 2 Tphasetiz| - [MCSSDRVPTSR]<TPHASE1>= | o8 | 167 | 17.5 1 ns
000001(16.7ns)
VECLK=60MHz
Phaset Fifi] . Phase1 BfRIAIMIERTE L U 52 —
#HE 3 Tphasei3 | - [MCSSDRVPTSR|<TPHASE1>= | #7° | 90 | 525 | ns
000011(50ns)
VECLK=60MHz
Phase1 FfH . Phaset BRI MHERE L SR 4 — :
IR E 4 Tehasetit) - [MCSSDRVPTSRI<TPHASE1>= | 1109 | 116.7 112251 s
000111(116.7ns)
VECLK=60MHz
Phase1 FfH . Phase BRI MHERE L SR 4 — -
HI4HE 5 Tphase®is | - [MCSSDRVPTSRI<TPHASE{>= | 25/ | 250 | 2625 ns
001111(250ns)
VECLK=60MHz
Phase1 Efi . Phase BfRI#IMAERE L SR 4 — -
H%iE 6 TphaseTio | - [MCSSDRVPTSRI<TPHASE1>= | 4909 | 516.7 | 342.5 1 ns
011111(516.7ns)
VECLK=60MHz
Phase1 EfH . Phase B4 MHERE L SR 4 — :
A 7 Tehaseliz) - [MCSSDRVPTSRI<TPHASE1>= | 997-° | 1050 110251 ns
111111(1050ns)(max)
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TOSHIBA Preliminary
TBOMO30FG
HE BE WF & =N | B | &KX | B
VECLK=60MHz
Phase2 B B1ZEHREL SR F—:
Ehgézﬁﬁﬁ Tphase2t! | - [MCSSDRVPTSR]<TPHASE2>= ; 0 - ns
= 0000000(0ns)(min)
EREHRAL
VECLK=60MHz
Phase2 B Phase2 FfHI BIREREL SR 4 — :
B 42 2 Tphase2t2 - [MCSSDRVPTSR]<TPHASE2>= 15.8 16.7 17.5 ns
0000001(16.7ns)
VECLK=60MHz
Phase2 B Phase2 FFEI B EEREL SR 2 —:
BiZfE 3 Tphase23 | - [MCSSDRVPTSR|<TPHASE2>= | 475 | 90 | 825 | ns
0000011(50ns)
VECLK=60MHz
Phase2 Ffi Phase2 B B EREL DX 2 — -
B 42iE 4 Tphase2t4 - [MCSSDRVPTSR]<TPHASE2>= 1109 | 116.7 | 1225 ns
0000111(116.7ns)
VECLK=60MHz
Phase2 Bt Phase2 BfEl BREREL VX5 — !
H4E(E 5 Tphase2t5 - [MCSSDRVPTSR]<TPHASE2>= 237.5 250 262.5 ns
0001111(250ns)
VECLK=60MHz
Phase2 B Phase2 FFEI B EEREL SR 2 —:
H4EiE 6 Tphase2t6 - [MCSSDRVPTSR]<TPHASE2>= 4909 | 516.7 | 542.5 ns
0011111(516.7ns)
VECLK=60MHz
Phase2 B Phase2 FfHI BIREREL SR 4 — -
B4l 7 Tphase2t7 - [MCSSDRVPTSR]<TPHASE2>= 997.5 | 1050 |1102.5 ns
0111111(1050ns)
VECLK=60MHz
Phase2 B3 Phase2 FFEI B EEREL SR 2 —:
(s 8 Tphase2t8 - [MCSSDRVPTSR]<TPHASE2>= 2010.9 | 2116.7 | 2222.5 ns
1111111(2116.7ns)(max)
TYREALEBELORE—:
Ty REA L Tdead - [DTRI<DTR[9:0]> = 0x02D 285 | 3 | 315 | ps
3us R ERF. VECLK=60MHz
©2026 29 2026-03-09
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TBOMO30FG

10.12. Ejit&H AMP (CSAMP)
et 7e 255 ORERS  VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

HH k=] ¥ E#® BN | BE | BRKX | B
Iiﬁz Vcomin - -0.2 - 2.0 Vv
Gain1 Gain1 5 {EERE 4.95 5 5.05 i}
Gain2 Gain2 | rsH 10 58X E 9.9 10 | 10.1 &
Gain3 Gain3 RSL 15 fZE%5E 14.85 15 15.15 &}
Gain4 Gain4 20 &% 5E 19.8 20 20.2 &
Gain5 Gain5 40 ERTE 39.6 40 40.4 &
Gain6 Gain6 60 =% E 59.25 | 59.85 | 60.45 £

VRrer/2 B E
HAH VREer/2 VRer/2
o | Vooffset1 - Fyl)IL— a3 UEMHE. Gainé0 2.5 \Y
Aoty FEE 1 S A HA Tty AR -0.0606 +0.0606
VRrer/5 B 5E
HAH VRer/5 VRer/5
- N Vooffset2 - ¥y JL— 3 EM%. Gain60 1.0 \Y
4oty FEE 2 S2im ANA oty AR -0.0606 +0.0606
VRer/8 2 5E
HAH VRer/8 VRer/8
o | Vooffset3 - Fy)JL—> a3 ERHER. Gain60 0.625 \Y
4oty FEES3 S2im ANA Tty AR -0.0606 +0.0606
VRrer/10 E2%E
HA VRer/10 Vrer/10
o L Vooffset4 - ¥y JL— 3 UEM%. Gain60 0.5 \Y
A7ty FEE4 g A ATy RAK -0.0606 +0.0606
Gain5 {8 €. HAEE 2.5Ve3.5V
ABSMFF T 4L —1 L
T rYVTRAL1| Tsettlel - HABENRBED2% NI - - 0.5 us
UNER S B RS, SRETRET
10.12.1 8,
Gain20 &% E. HAEE 2.5Ve3.5V
ABASMFF T 2L —1L
th)UT R4 L2 Tsettle2 - HABENREEDE2% LA - - 0.8 us
IR % RERe . SREMRIE
10.12.1 B8,
Gain60 F&XE. HAEE 2.5Ve3.5V
AT+ 70 L3 —1EL
th)UT R4 L3 Tsettle3 - HABEEHIREEDE2% LA - - 1.7 us
UNER G % RERE . SREMRIE
10.12.1 8,
HABEH Voh_amp - - Vgg - - \Y
HABEL Vol_amp - - - - 0.3 Vv
RSH-RSL /
ICPIENES m 22%
CSAMPH ]
' TSettIe“
K 10.12.1 ERBEAMP YV TRAL B34S TF¥—+
© 2026 30 2026-03-09

Toshiba Electronic Devices & Storage Corporation

Rev. 1.0



TOSHIBA
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10.13. EFFIRRL EEE (CLAMP)

Frat/7e 555 OB« VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

HE iz T E#® =/ B RX | Bfu
=R EIBR& L - ERHEBRLEMERELDORE—
LE0ME 1 Vimitt " | [CLCMPSR]<CLCMPTV>=00000(min) | 22 0 39 | mv
. e e VCC VCC
mammss || | ERmBLsemmELoxs—: | YO | 1 VES
LZLME 2 [CLCMPSRISCLCMPTV>=00001 | ©' > 20000
. e o VCC VCC
& Tl PR Viimit3 BERFBRLEVMEREL SR 22— <332 | 0468 | x3/32 v
L=ELMES imit ) [CLCMPSR]<CLCMPTV>=00011 /3 : 3
-0.039 +0.039
. e e VCC VCC
mammss | | | EREELscmmELoRs—: | C |1 VOS
LELME4 [CLCMPSRISCLCMPTV>=00111 | * ' 20000
] \ VCC vCe
B IRRH . ERFIBLEMERELORE—:
Viimit5 - x15/32 | 2.344 | x15/32 | V
LELMES [CLCMPSRISCLCMPTV>=01111 |~ 20 0090
_ \ vCC vCC
B 7t il PR A - BRFBLEVMESREL SRS —:
Viimit6 - x31/32 | 4.844 | x31/32 | V
AY =
LELMES [CLCMPSRI<CLCMPTV>=11111(max) | o' o~2 ro.090
s TOANTAIILE—BRBRELORA
TN , — . [OVWCR]<OVVCNT[4:0]> = OXOF
1 10.4.1 B8,
s TOANTAILE—BRRELORAE
TN , — . [OVWCR]<OVVCNT[4:0]> = 0x06
T4 L2 —B5R | Tclfil4 - VECLK = 60MHz 1.52 1.6 1.68 ps
4 1041 BH.
TORAILT I —BREERELORA
TN —
T4 LS —BERE | Tclfil2 - [CLCMPDFSR]<CLCMPDFS>=0 3.04 3.2 3.36 us
2 10MHzx32 [E— 2
B 1041 B8,
TORAILT I —BREERELORA
TN —
I 4L —BsRE | Tclfil3 - [CLCMPDFSR]<CLCMPDFS>=1 1.52 1.6 1.68 s
3 10MHzx16 [E—2
B 1041 B8,

W FOLNT A NE—E,4 LT FLT L2 —ER 2,313, BIRKOT P H L
TANE—DT 4 VEZ—ERNCR D FTOT, ZEHEELFIN, TUXLT 4 EZ—RE1,4 1TV A
F—REICLY, WEhET D LBAETT,
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Preliminary

TBOMO30FG

10.14. BEFARHEE (OCCMP)
BEe 7 2 BE ORERSSE - VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

HE iz T & # =/ B RKX | B
R v | | BRARELECERELIAS— | o | o | s |y
L2 UME 1 [OCCMPSR]<OCCMPTV>=0000(min)

. e e o vce vce
e vop | . | BEmEBELELERELORS—. | VOO | 1 VES
L% LME 2 [OCCMPSR]<OCCMPTV>=0001 0.039 40,039
. e e o vce vce
B E Vocz | . | BEARMLEWMERELORS—: | o 0| G000 | kg | v
\ = '
L& LME 3 [OCCMPSR]<OCCMPTV>=0011 0,039 40,039
. e e o vce vce
AR voos | .| BEmEBELEERELORS—. | VOO || VO |
L= v 4 [OCCMPSR]<OCCMPTV>=0111 0.039 +0.039
. e e o vce vce
BT AR H BERBREHLEMEREL DR 2 —:
L= L\E 5 Voed 1 - | [0CCMPSRI<OCCMPTV>=1111(max) | 1216 | 46875 | 15/16 1V
-0.039 +0.039
. FOBNTANE—BERELURS
FTORN . ~ T [EMGCRI<EMGCNT[4:0}> = 0x06
34}»9—ﬂ#ﬁ Tocfil1 - VECLK = 60MHz 1.52 16 168 | ps
B 1041 B,
TORANLT LI —BREERELORAE
FCEL T
SR | Tocfi2 | - [OCCMPDFSR]<OCCMPDFS> =0 3.04 3.2 336 | us
2 10MHz*32 | — 3
B 1041 B,
TORANLT LI —BREERELORAE
FCEL T
S A S—psR | Tocfiz | - [OCCMPDFSR]<OCCMPDFS> =1 152 16 168 | ps
3 10MHzx16 [E—3
B 1041 B,

E: TUOHNT AN ETOZNT 4V H—W 23 DEWERERERD FTOTIERELE

SV,

TUBNT A NE =R IV AZ—FREICLD BHHLT 52 ERFRETT,
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TBOMO30FG

10.15. I EH&H[EEE (BEMFCMP)
et 7e 255 ORERS  VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

bi-] =] iBE i F & BN | BE | BRKX | B4
- : , U, Vv, W, A7QENLTOAS
AN EEFEH Vinrange |~ =G COM HAREE O H OB 25 - VBAT \Y
AAA Ty F COM=0V ) ]
& T 1 Voffset1 COM EEapE 80 80 mV
COM=VBAT/2,
%i_ﬂ?t Y b voffset21 VBAT=6V 75 ) 75 | mv
COM E/X+afizE
U, vV, w
Aty b oM COM=VBAT/2,
it 22 7 & |Voffset22 VBAT=12V -50 - 50 mV
COM EX+EfZ=E
‘ COM=VBAT/2,
%’:—g’{;t Y b voffset23 VBAT=18V .75 ; 75 | mv
COM EX+EMZE
AHF Tty b COM=0v,
71 fapmx | Voffsetid| U,V,w UV, Vo, W-U R -99 - 99 mv
FORILD lzzrl)Ll(/%IBH%OI;aﬁEQ? 3'{(;)7\9
GrE R , —:< :0]> = 0x
5 4 LA —EER Tbemffil - VECLK = 60MHz 0.95 1 1.05 us
10.4.1 B8,

10.16. Thermal Shutdown (TSD) Circuit
Kt Ze 55 OB St « VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

HH Hix= ¥ & # BN | BE | BRKX | B
3B B H iR B Ttsd - SREMREL 175 190 205 °C
e, Ttsdr - SR EHREL 145 160 175 C
VaEH
c HATT A MEER L TR ¥ A, 2O & Ei,
- 5V EJR[E¥ A TSD & LINPHY A TSD o ER AR LR —T9,
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10.17. 541+ FET A—F /3 3 — &R EER (OSCMP)
et 7e 255 ORERS  VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

TBOMO30FG

HE iBE i F & BN | BE | BRKX | B4
o a— MEH VBATD-U,V,W. U,V,W-SLC
C%L\f‘ﬂ Vos1 LEMERELSRE— 10 | 240 | 460 | mv
- [OSCMPSR]<OSCMPTV>=000(min)
©a— Rig VBATD-U,V,W. U,V,W-SLC
Ll 2 Vos2 LEMERELSRE—: 60 280 | 510 | mv
[OSCMPSR]<OSCMPTV>=001
©a— MM VBATD-U,V,W. U,V,W-SLC
Cx0E 3 Vos3 LEMERELSRE—: 160 | 380 | 610 | mv
- [OSCMPSR]<OSCMPTV>=010
. VBATD-U,V,W. U,V,W-SLC
C ; N ﬁ';fﬂj Vos4 :J/BCTVE\)/ LEMEBRELSRE— 270 | 480 | 720 | mv
sLe [OSCMPSR]<OSCMPTV>=011
S a— RigH VBATD-U,V,W. U,V,W-SLC
LMK 5 Vos5 LEMERELORE—: 360 | 580 | 830 | mv
[OSCMPSR]<OSCMPTV>=100
©a— MM VBATD-U,V,W. U,V,W-SLC
Lx0ME 6 Vos6 LEMERELSRE—: 460 | 680 | 940 | mv
- [OSCMPSR]<OSCMPTV>=101
VBATD-U,V,W. U,V,W-SLC
L a— hgRH LEWMERELSRAZ—:
LELMET Vos? [OSCMPSR]<OSCMPTV> 560 | 780 | 1050 | mV
=110, 111(max)
VBAT =12V, U, VW #FEF = 12V
LEWMERELIDRE—:
ANER 1 losin ) [OSC‘I\\/I_PSR]“<OSCMPT§/> = 990 69 i 165 UA
(7E 1) B—KkKESAN—AHF—TILLLRE
UV W [PREDRVER]<PREDRVEN>=0
n VBAT= 12V, U, VW HFEE =0V
LEWMERELSRSZ—:
ANER 2 losin2 _[OSCMPSR]<OSCMPTV> = 000 50 i 5.0 uA
(E1) B—kESANR—(R2—=TILLPRE
[PREDRVER]<PREDRVEN>=0
LEMEREL SRS —
[OSCMPSR]<OSCMPTV> = 11x
AHEF 3 losin3 | sLc | 7T RETANAAR=TLLIRS ) 4, - 5 uA
[PREDRVER]<PREDRVEN>=0
SLC imnFRAER
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TBIOMO30FG
HH iEs iiF & # =N | EE | &KX | B
TR T4 —BEEEL SR E—
7 ANS—RR | rohortils ; [OSCMP%';ASFE:&SEIMEF&:OO 608 | 64 | 672 | us
(£ 2) X 10.4.1 B8,
TN T4 —BEEELORE—
rd WS =B | 1ohorils ; [OSCMP%';ASFE:‘%SIEMF:;FS”m 456 | 48 | 504 | us
(£2) ® 104.1 B,
TR T4 —BEREL DR Y —:
7 AVE—BR | ronortiz | - wamiﬁﬁngéwgﬁ>ﬂo 304 | 32 | 336 | s
(£ 2) ® 10.4.1 B,
TR T4 —BEEELORE—
7 VS BB | rsnortiig ; [OSCMP%';ASFE:%SIEMF;FS”” 152 | 16 | 168 | us
(£ 2) X 10.4.1 B,

HEA1:U,V, W F I oRE 7 v v 7 S8 S TWE TN, AEBICHMORE 7 v v 7 5 &= A
EitE L TORLET,
HE2: M FET A—7 /v a— MEREOT 2 V7 g2 —E LTE, ERR7 4 V7 —Fl1~4 L
1014 DF I HZ VT 4V EZ—E 1 OEWHT TRESNDIOTHEE LTI EE W,

© 2026

35

Toshiba Electronic Devices & Storage Corporation

2026-03-09

Rev. 1.0



TOSHIBA Preliminary

TBOMO30FG
10.18. LIN
Kt e 55 OB St . VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C
L] i IR & #& s/ | B#E | &KX | Bf
Supply voltage ECU operating voltage range
range Ve (ISO 17987-4 Param 9, SAE J2602-1) | 80 | - | 180 |V
Note : ISO 17987-4 Param 10 and SAE
Supply voltage J2602-1 of LIN configuration is defined
range Vsup 7.0V(min), IC requires 6.0V(min) on 5v | ©© i 18.0 v
regulator.
VBAT Voltage range with in which the device
is not destroyed.
Supply voltage [Vsup_non_ An optional time limit for the maximum 03 ) 40 Vv
IMAX Ratings oP value shall be at least 400 ms. No ’
guarantee of correct operation.
(ISO 17987-4 Param 11, SAE J2602-1)
Voltage range with in which the device
is not destroyed.
BUS MAX VBUs_MAX_ (ISO 17987-4 Param 82) 27 ) 40 Vv
Ratings RATING An optional time limit for the maximum
value shall be at least 400 ms. No
guarantee of correct operation.
Receiver
threshold Low Voltage:
voltage, Vih_rec Recessive Input Threshold (SAE J2602-| 0.4 - 0.53 Vsup
recessive to 1)
dominant edge
Receiver
threshold High Voltage:
voltage, Vih_dom Dominant Input Threshold (SAE J2602-| 0.47 - 0.6 Vsup
dominant to 1)
recessive edge
[BUS current Current L.imitation for Driver dominant
limitation Isus_LiM state driver on VBUS = VBAT_max 40 - 200 mA
(ISO 17987-4 Param 12)
Input leakage current at the receiver
|Leakage | incl. responder Pull Up resistance as
current BUS_PAS_do specified in 1ISO 17987-4 Param 26 -1 - - mA
(dominant) m LIN driver off VBUS =0V VBAT =12V
(ISO 17987-4 Param 13)
|Leakage | Driver off 8V < VBAT <18V, 8V <
current BUS_PAS_re VBUS < 18 V, VBUS > VBAT - - 20 A
(recessive) ° (ISO 17987-4 Param 14)
Control unit disconnected from ground
GND Device = VSUP 0V <VBUS < 18
|Leakage IBus_No_GN V VBAT = 12V Loss of local ground 1 1
N - - mA
current1 D shall not affect communication in the
residual network.
(ISO 17987-4 Param 15)
VBAT disconnected VSUP =GND 0 V <
VBUS < 18 V Node shall sustain the
|Leakage lBUS NG BA current that can flow under this
- condition. Bus shall remain operational - - 23 MA
current2 T . s
under this condition.
(ISO 17987-4 Param 16 and SAE
J2602-1)
Receiver dominant state
Voltage of (ISO 17987-4 Param 17) 0.4x
|Receiver VBUS_dom Note: ISO 17987-4 Param 17 of -27 - VB AT Vv
dominant state LINPHY configuration is not defined
minimum voltage.
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TOSHIBA Preliminary
TBOMO30FG
L] iLs IR & & B | RE | BEX | Hf
Voltage of Receiver recessive state
Receiver VBUS_rec (ISO 17987-4 Param 18) 0.6 - - Vsup
recessive state
IReceiver center VBUS_CNT = (Vth_dom + Vth_rec)/2
voltage Veus_onT (SO 17987-4 Param 19) 04751 - ] 0.525 | Vsup
[Receiver VHYS = Vth_rec—Vth_dom
hysteresis Vhvs (ISO 17987-4 Param 20 and SAE 0.07 - 0.175 | Vsup
J2602-1)
THRec(max) =0,744 x VSUP;
THDom(max) =0,581 x VSUP;
Duty cycle D1 VSUP=7,0Vto18YV;
(for worst case D1 tBIT = 50 ys; 0.396 - - -
at 20 kbps) D1 = tBus_rec(min)/(2 x tBIT)
(ISO 17987-4 Param 27)
<PHYFBRM>=0
THRec(min) =0,422 x VSUP;
THDom(min) =0,284 x VSUP;
Duty cycle D2 VSUP=76Vto 18V,
(for worst case D2 tBIT = 50 ys; - - 0.581 -
at 20 kbps) D2 = tBus_rec(max)/(2 x tBIT)
(ISO 17987-4 Param 28)
<PHYFBRM>=0
THRec(max) =0,778 x VSUP;
THDom(max) =0,616 x VSUP;
Duty cycle D3 VSUP=70Vto 18V,
(for worst case D3 tBIT = 96 us; 0.417 - - -
at 10 kbps) D3 = tBus_rec(min)/(2 x tBIT)
(ISO 17987-4 Param 29)
LIN <PHYFBRM>=0
THRec(min) =0,389 x VSUP;
THDom(min) =0,251 x VSUP;
Duty cycle D4 VSUP =76V to18YV;
(for worst case D4 tBIT = 96 us; - - 0.59 -
at 10 kbps) D4 = tBus_rec(max)/(2 x tBIT)
(ISO 17987-4 Param 30)
<PHYFBRM>=0
Propagation delay of receiver
. (ISO 17987-4 Param 31)
[Propagation trx_pa - bus dominant to RXD LOW(trx_par) - - 6 us
delay * bus recessive to RxD HIGH(trx_pdr)
10.18.1 B,
Symmetry of receiver propagation delay
Receiver delay t rising edge with respect to falling edge 2 ) 5 s
symmetry rsym (ISO 17987-4 Param 32) H
I trx_sym = trx_pdf - trx_pdf
Bus Pull Up RReEsSPONDE internal resistance
resistance1 R (ISO 17987-4 Param 26, SAE J2602-1)| 20 | 30 | 60 | kO
The serial diode is mandatory. Only for
[Bus Pull Up ROOMMAND valid for transceiver with integrated
resistance2 R commander Pull Up resistance. 900 - 1100 Q
(ISO 17987-4 Param 25, SAE J2602-1)
external resistance
LIN input Capacitance of responder node
capacity CRESPONDE (ISO 17987'4 Param 37) _ _ 30 F
(Guaranteed by R 250pF -220pF = 30pF max P
design)
Current VBAT=12V, RT=25°C, Only working LIN
consumption in onl LINIEllwaakeu? signal ion at
nly current consumption a } }
|sleep mode Isteep_LIN VBAT [PMUSCRI<LIN._ MODE>=0(Sleep 3 MA
(Guaranteed by Operate Mode)
design)
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TBIOMO30FG
HHE i£Bs ¥ & #® BN | RE BKXK | B
Dominant time Wakeup pulse width from LIN bus
for bus Wakeup twake LIN 10.18.2 B, 30 - 150 us
Turn off time to i i Turn off time from [Active] to i i 1 ms
[Standby] sleep [Standby] state
Wakeup .
Threshold voltage for Wakeup signal
|threshold VBuswk LIN detection 0.4 0.5 0.6 Vsup
voltage
ESD
Susceptibility
HBM1 pins LIN VESDLIN IEC61000-4-2 Conducted HBM 6 6 kV
vs. LINGND LIN
ESD
Susceptibility
HBM3 pins LIN VESDLIN3 AEC-Q100-002 6 6 kV
vs. LINGND
>
(GPIO_8)
Vaus_rec 0.6xVSUP
HN Vaus_ent
Vaus_dom 0.4XVSUP
RX
(GPIO_0)
tix_paf tix_par
B 10.18.1 LIN Propagation delay #414 S V5 F¥—k
LIN
LINUARTRX
twake
AT—k [R5 281] [Warmup]
10.18.2 LINDominant time for bus Wakeup # 4 S V45 Fv—
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10.19. PWM & {E[EI2E 1
Rt ie A ORBREM: | VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

TBOMO30FG

HH His=s ¥ & # BN | BE | BRKX | B
HAEE H1 Vouth1 LN TILT v THER =3.6kQ V_?/?)T - VBAT \Y;
HAEE L1 Voutl1 TILT v TR = 3.6kQ 0 - 1.2 Vv

s AJJBEOMAAERIT LIN bus 7 A @D 728D LINPHY. O E AR & [F]— T,

10.20. PWM & {E [ 2
Fiidie A ORBREM: | VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

]| Lk I F s #® B/ | B#E | BX | B
AALEWMEEE | \;p i VCC | vCC | vCC v
H x0.86 | x0.91 | x0.96
AN LEVMERE |\, ) VCC | VCC | vcC v
L x0.82 | x0.87 | x0.92
AALEWNVEERE |, Vinhys=Vinh-Vinl
Hys Vinhys | pymin BERIE Y
ANER 1 lin1 Vin=18V - 20 36 pA
ANEFL 2 lin2 Vin=0V -1 - 1 WA

=3 Cap timer DAAT ORI T 4ILE—%
ANT 5N Tpwmfil CPUCLK=40MHz, 128 " EsREDH | 6.08 | 6.4 6.72 us
T4LE— &, B 1041 B8,
=R
[GPOPSR]<GPIOPSX>=00 : -1mA | | .
HAEEH Vouth2 [GPOPSR]<GPIOPSX>=01 : -2mA | _ *J - - %
[GPOPSR]<GPIOPSx>=10 : -4mA '
GPIO_9 [GPOPSR]<GPIOPSx>=11 : -6mA
IPWMOUT
0 BREH
[GPOPSR]<GPIOPSx>=00 : 1mA
HABEL Voutl2 [GPOPSR]<GPIOPSx>=01 : 2mA - - 0.5 v
[GPOPSR]<GPIOPSx>=10 : 4mA
[GPOPSR]<GPIOPSx>=11 : 6mA
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TBOMO30FG

10.21. UART 1%
Frat/7e 555 OB« VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

HE L55cs i F & & RN | BE | RX | Bff
GPIO_10
_ /UART_RX,
SR Fuart GPIO_11 - - - 1 Mbps
JUART_TX
10.22. SPI
Ko7 & 56 OB - VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C
HE RS i F & & RN | BE | RX | Bff
- Txm
SCLK 4
. . . . %Eo T_T:L, = -
(2> hO—5—) Tm B 10.22.1, ® 10.22.2 B8 s L ns
LLE
J?xl%q Txn
SCLK :
T 10223, B 10224 B8, |[F=EL1 . -
(5—%v H) ) = " s 21 "
+
Ay bA—5—%—
KEs SCLK"Low™ V| 1 10.22.1, B 10.222 B8, 04 | - 0.6 | Tm
AV ]
arvrkO—3—%€—
Pl ScLK igh Twhm 10.22.1, ®@ 10222 B, 04 | - | 06 | Tm
AVL =
84—y FE— R
SCLK "Low"L AL | Twis 10.22.3, @ 10.22.4 B, 0.4 - 06 | Ts
AVL =
84—y FE—FIF
SCLK "High" LA )L Twhs SCLK 10.22.3, B 10.22.4 B, 0.4 - 0.6 Ts
AVL =
A kO0—5—F—
FE SCLK
THEMY/ELBETF | Todsm 10.22.1, & 10.22.2 &, - - 50 ns
MY Ly O-HAT
— 5 AN
A kO0—5—F—
FE SCLK
S5 EMY/ELBET | Todhm 10.22.1, & 10.22.2 B8, -20 - - ns
mYTyo
— HAT—2 R
3 rA—5—F—
FE SCLK
S5 EMY/EET | Tidsm 10.22.1, 10.22.2 &8, 55 - - ns
MULTyY - A%
T— 3 AR B
3 rA—5—F—
FE SCLK
ShEAYIET | Tidhm 10.22.1, @ 10.22.2 B, 100 - - ns
MYLyo
(ANT—45 &F)
T
“Ef CSN —
SCLK Tofsm | oo 10221, @ 10222 88, | o | - - | ns
S5 EMNYILIET
MYLyo
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TBOMO30FG

1= S F & & BN | RE | BX | B

=5y FE— FE
SCLK

-Léﬁjbw’-'-t’":”w Todss 1022.3, B 10.22.4 B8, - - |3T+90 | ns

(EHhT—2EH
iR 2EBERE)
B—5y FE—FE
SCLK
4giﬁuu5?ﬁu Todhs X 10.22.3, ¥ 10.224 &, 2T - - ns
Iy
(HHhT—2EE)
B—5y FE—FE
SCLK

;?f”‘”’-‘gw"” Tidss 1022.3, ® 10.22.4 B&, 10 ; ] ns

(ADT—2EH

B BIE e D)
B—5y FE—FE
SCLK

_L-t_:,J:yﬁu/_,_-tg,-mw Tidhs 10.22.3, 10.22.4 &8, 3T+20 - - ns
Iy

S ANT—2 B
B—5y FE—FE
CSN H%h— Txn
SCLK Tifss 10.22.3, 10.22.4 S, 20 - - ns
M EMY /T

ﬁ% “J 5F

JYrA—5—F—F
i85

SCLK Txm
S5 EMYEIETAY | Tofm CSN 10.22.1, @ 10.22.2 B, 50 - - ns
Iyo SCLK B

dJn

SCLK

8=y FE—FH
SCLK

_L'S,i:thl_LB'Fﬁ{U Tifhs 10.22.3, 10.22.4 B, T;g : ) ns

:??N}JTf?ﬁ

TE:
- A% CL=100pF
- [GPOPSR]< GPIOPSx>=11 (6mA #% &)
= 10.22 [ LRXEHRAE L 72 0 £,
- T /X SSPCLK JE ] (40MHz K§iX 25ns)
n 1L SCLK & & SSPCLK JA# Dkt (n=12)
m 1% SCLK & # & SSPCLK JE#D Lt (65024=m=2)
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TBOMO30FG

a2 kA—5—[SSPCROIKSPH>=0(IStTY S TTF —4% 59 F

tOFSM

tWHM

tWLM

Tm

SCLK@>hE—5—)
[SSPCROJ<SPO>=0

SCLK@vka—5—)
[SSPCROIKSPO>=1

tODSM

tODHM

SDOHi #

SDIASY

CSNHi

tIDHM

tIDSM f

%
=3

%

1
I

tOFHM

2V hA—5—[SSPCROJKSPH>=1@2nd Ty TT —4%& 5V F)

B 10.22.1 SPIFEERAI VT Fr—FH1

tOFSM

tWHM

Tm

tWLM

SCLK@vha—5—)
[SSPCROIKSPO>=1

SCLK@vhA—35—)
[SSPCROIKSPO>=0

tODSM

tODHM

SDOHiH

SDIA 71

CSNih

tIDHM

<3
%

UDS%

SS

tOFHM

B 10.22.2 SPIEERAAMI VT F¥—F2
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TBOMO30FG

B— 4y K [SSPCROKSPHY=0(It LY S TT —4% 5V F)
Fss tWHS LS
SCLK(B#—4"wh)
[SSPCROKSPO>=0

SCLK(#—%4"vk)
[SSPCROIKSPO>=1
| tiDSS tIDHS

Sl

tODHS

tODSS

SDOH
tFHS
CSNA A éé

B 10.22.3 SPIEEZAI VT F¥—F3

B—/7y MSSPCROKSPH>=1@nd Ty U TT —5%5vF) Ts

Fss tWHS LS
SCLK(BZ—%" )
[SSPCR0OKSPO>=1
SCLK(#—%4"wk)
[SSPCROKSPO>=0
| tIDSS tIDHS

SDIA >K
tODHS

tODSS

SDO A1
; i HFHS
CSNA 7 éé

B 10.22.4 SPIBEAM1S VT Fr—FH4
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TBOMO30FG
10.23. GPIO
et 7e 255 ORERS  VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C
HH £k ¥ & # BN | BE | BRK | B
AZLEWMEERE . VCC
H Vinh - %075 - - Vv
iu: LEWMEERE Vinl i i ) >}2)0205 Y
FL7 v FER Rpullup - 30 50 100 kQ
FILEY R | Rpulldown - 30 50 100 kQ
=REE
GPIO_x | [GPOPSR]<GPIOPSx>=00 : -1mA vee

HABEH Vouth [GPOPSR]<GPIOPSx>=01 : -2mA|( 08 - - \Y;

[GPOPSR]<GPIOPSx>=10 : -4mA :

[GPOPSR]<GPIOPSx>=11 : -6mA

amEy

[GPOPSR]<GPIOPSx>=00 : 1mA
HAEEL Voutl [GPOPSR]<GPIOPSx>=01 : 2mA - - 0.5 \Y

[GPOPSR]<GPIOPSx>=10 : 4mA

[GPOPSR]<GPIOPSx>=11 : 6mA

10.24. Flash(Code Flash)

a7 S 56 ORER S : VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C
HE s | w7 &4 — *Efsf — unit
N RS - - - - - 42 | MHz
1) — FRIRE - - - - - 10.5 | MHz
T2 EEER 1 - - Tj=85°C, 1k BIDE EAHHEDHR 40 - - F
|Flash B& - - - - 64 - |KBytes
F—BTH LAY AR i i FAHLLEEABIZAL i (‘Q;Obri‘:) : i
H =M - - 64KBytes, Tj=-40~150°C - 80 - ms
i = A A B - - Tj=-40~150°C - 2 - s
BHEITAvIHL4 X - - - - - |KBytes
EEIT Ry Y EBE - - 17J0vw% (8KBytes)., Tj=-40~150°C - 6.8 - ms
EEAA#TAYIYLKX - - - - 128 - | Bytes
i%a&ﬂ?‘n v 4 B 128Bytes, Tj=-40~150°C 2.4 - ms
D RA R EICAEDET Flash )—1\7’7?7\0) wait 7 E%ﬁﬁﬁiiﬂ“ézgh%@i?“
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TBOMO30FG
10.25. T Dt
et 7e 255 ORERS  VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C
HHE ERE= HF & BN | 1EE | BRK | B
ﬂUJ LEWMEER | \/\ginn i :/00705 ) ) v
MDO
i\ﬁba‘“ﬁ%& Vmdinl | MD1 ; ; - %02% v
T VER Rmdpd - 30 50 100 kQ

10.26. EviEHT

et 7e 255 ORER S VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C
HE L= oRF & # B/ | BE | &KX | B
unction to 8JA Junction, Ambient B DEEH - 30 - | comw
‘é‘;gﬁggg 'T%p wJT Junction, Package Top DK - 0.21 - °C/W
H:
s ZOMEIFAY I 2 L= a VORERTH O EREHRAEE T, MR EITEmE L 5 A,
-« ERSRIZEL T T,
o JkPa X 114.3mm x 76.2mm x 1.6mm (JEDEC %:#K : Jesd51-7)
o B Multi-Layer (Cu 4 J&)
e Cu EE 35um (2/3 J&). 70um (1/4 J&)
« Cu Bt 74.2 x 74.2 mm2
« CuVIA % 16 (4mm x 4mm)
o JEPHIRE 25°C  (fmEJm)
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11. It FAE 3 A1

TBOMO30FG

VBAT g AR

T
»

CP1TH CP1L CP2H CP2L VCP

NI
Bt VBAT Rvanrs

CVWi (VMON) VBATD I:J—_L—-|:

(VREF)
CVCC ;

oy
Cuoo GHV O

] GPIO_7/PWMOUTZ2/ADINO/UART_RX

w
XIN U
_L—[] A
Xak (33
H XxouT
v
w
oM Reom COM
LIN gg o {3 LIN TBOMO30FG L
GNDLIN
|_
RGSJL
GLU :ﬁ_
PWMIN Raw
|_
I GPI0_9/PWMOUTO Resit ||ﬁ
GLV 3 : I
RGLV
Reswi |Iﬁ
GLW O3 ;
RESETN R
GLW
MDO
MD1
R
GPIO_10/FDL_UART_RX/SWDIO e 1S
GPIO_11/FDL_UART_TX/SWCLK RSH
Rshunt
RSL RRSL hunt
GPI0O_4/SDI/UART _TX
GP10_3/SDO/UART _RX
GND '7 GPIOS/SCLK GPIO_0/HIO/UART_RX
GPIO6/CSN
/ GPIO_1/HI1/UART_TX
GPIO_2/HI2
B 11.1 &SRB
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TBOMO30FG
12. 5+ 2
12.1. A E~TiER
P-HTQFP48-0707-0.50-002
"Unit:mm"

BERRARRARARF

afihLLETLLLE

L

EE:0.14 g (12%)
B 121 StiEE
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12.2. BRI R

TBOMO30FG

wnds : TBOIMO3OFG

Farm

TBOMO030
YYWWMAL
XXXXXX
TAIWAN

H 12.2 BERE

Oyka—kAER (ERRHD

YY WW MAL

EETIHI—FEE)
SEEA -~ (RHEL-BANFERNOERBETHLH)
SEFELS (ARFEDT2UTOHT)

XXXXXX #HAEEI—F
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TBOMO30FG

13. FHLDCFES L UHRELVEIR
131. FREDEEER

(1)

(2)

X ER IO ER D, E0 1 SOOI LRI ) L b2 Tlare bV T,

R OEROVTIUCK LT HHAS 2 LR TE £ A,

MR RER 28 2 B LI, 355 L OB ORI & 720 | W - IR L AR 85 2k
SVESR

ARG O TR IC OBIEDBAICKEFATGET 7200 L 5 12, EEARTIRE 2 — R &4 LC
<FEE, IC MR RIS &8 2 F T o AR, B L OB AR D DR S5 R
HLA ) A XA EBFRCET 5 2 L) | SO, 1C ISR 5 2 & T, R
Ji - JERICED = LS 0 £, BEICHT 5 REHOMIASIE L, BBk T 57
W, b2 — AORETEWINE, FHARIRSALE S & OB ARRESLE LR £,

13.2. EAELDEBER

(1)

108 FE TR EE 1] S5 308 T i PR [ %

GEE: PLr b I v X —FEE) ZTEOLIRIFAETYH IC 2R#ET 20T TIEHY A, 8
TER L, BB IIRE 2 fRRR T 5 X D BBV L9, MR KEKREBIHAMRE, &
i ERIRIC L 0 | BRI IREIE S EE ICEE L e o720 . BET BRI IC 25 L7z
VT2 ERnHY £4, £o. BER. ERFMRERSRAIET 28546, JH AT ELRIC X
ST, IC REA LI VBET L2 RNH 0 £,

ENGHE 7] %

BGERrEIE GEE: P—~A Yy FE U UEEK) X, EOLIREATHIC 2 E#T LT
H 0 FHA, BERIZ, BEODICREVRIEZ MR T2 X ) BV L E 4, MR KERZIB X
THHA LSRR Y, THAEIRIICE Y, OBk RIS IEFICEEL o720 . 8iET 5
AN IC EE L0520 £,
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TBOMO30FG

BamYHKHLEOBREND

BASHREREES LV ZTDFEHEBERSHELUT ME4d) EVLVET,
AEHRICEBBESINTWVWAN—FIIT7, YVILIZT7ELVIRATLZUT TKEE] EVWVET,

o RERICHT HIEH. AEHDEBEANRE. HTOESLGEIZLIYFELGLICEESNLZEAHYFET,

o XEICKDHHDERMDABLG LICAEMDOEHERERELFTT, Ffz. XEICLIHUDOREFDOREEFTTHK
BEMZEREHERITHBEETH. CHARICT—UEEZMALY., HIBRLEY LBVWTLCESLY,

o BHFRE., EHEMOMLEIZEHOTVEIN, FEK - A FL—CHRE—RICREDT-EHET 550D
VEJ. AURZE CHEARCEEE. AEGORFEHOREICK Y AR - BiF - MESARESADZEDTNE
ST, BERDERET. BBEHRON—FVT7 - VI b1 7 « VATLICRELGRERHFZTI>EEHEL
LET, 46, RHABLUVHERICKELTE, XBERICETIEFOER (KEH, tHE. 7—422—. 77
Vir—vav/—b FEEREBRUNDFTVILE) BLIURRBNERAS W HHBOMKRAE. BIEHH
EREETHERNDLE, IR TLEE, Fz, LREMGECRBORAET—42. B, KRG EITRYHIl
MERE., TAJ I L, 7ILIT) A LZOMGARBRKEGGEQEREZERT 25E8F. SEFRORBERE LU
VATLERTHRICEHEL . SEHROBEETERAAESZHL T LS,

o AEBIE, HFAICHEVWRE - EEMAERIN, FLEZTOBMEORETLNES - FRICAZTEZRIFIT BN, &
RGHEREZSISECI BN, HHAVFHRITRANCEZEEZREFIBNDOHLHE (UT “BEAR” &1
) ITEASNDZLFERSATHWEEAL, REEL SN TLWERA, BERRICIKREFHBEERKR. ME -
TSR, ERES (NLRTTIRC) O EHE - EEER. SIE - Ak, RBESHE. MR - @RS
7. BHETEHEERSE. FRESF. REEERBFLELNEENETA, REMICERICEEH T 2AREIHKREE
Y. REARICERASNLGEICE., SHE—VOERZEVFEA, G, FHEIIHEEZEROFTT, FLE
Lt Web B4 FOBBWVEDLE 7+ — LML BHEVEDLECFZELY,

o REMENE, B, VN—RIOZTIUYT, BiE, HE, BIE. BHLLGLTLESL,

o ABAZE. ENSDES. RAIBLUGHICEY., BE. FA. REZELESATVSIHAIERT S LIET
EFEEA,

o REMIZHE L THARMBERET. HAEOKRMEE - CRAZHRBAT H-HODI DT, TOEAICKL THHS
FUE=ZBDHMMEIET DMDIER ST SR EIRBEDHFHEEZTILOTEHY FHA,

o Alik, EEICIAZMELBIEEHRELSUANAELAKRENTVRY, H1E, AERE S UEIMERICEL
T, ATRMICLETMICEL—YUDORKRE (HAEEBEDRIE. BRMEORIE. BEBMN~ADESHDRE. FHROEMHR
MR, F=EBOEMNDIRERIEZECHNIZEBLLL. ) ZLTEYFEA,

o AHG., FEEAEHRICHEBESATLLEMERE. KEWREHFOFAEOBMN. EXFAOBEMN. HHWLXE
DMEEREOBMTEALGBNTCESN, Tz, BHICEL TR, THELABSLUNEESE] . TXE
WMHEERA) [ ERHOIWMHEREEENREETL. TNODNEHDECAHICKYBELGFHREIT >TSS,

o ABMD RoHS BEMGE. HMICOETFELTRHAEAREMN LT HAERBEOTTEAVEOE (S, K
BREOZHERICELTE. HEOYEDNESH - FAZHAGT 5 RoHS ES. ERAHIRKEELTE+7AE
DL, MOBERICEERT SHELD CHEACESL, BEESADINDEREETLLGVI LICKYAELEBEICH
LT, S#HE—UDEEZEVIRET,

RETNARERAN - AR
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