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4. B3HE

32 £ b Arm® Cortex®-MO core

- VIUTNAIALYT Ny THR—k

- R2F v xNEIYIARa bu—T—1 YA 7 ILVRER

- KA40MHz 7 v v 7 B

VT NNAR AL — AT A

12KBytes ROM (77— Fnr—%—_ 75 v = API) (ECC SEC/DED %# &)
64KBytes =— K75 v+ = (ECC SEC/DED % & te)
4KBytes SRAM (ECC SEC/DED % &1¢)

32 v ht#k# A ~— (DTIMER)

28t b+ Fx T Fr— - X A~— (8 AJ1, 6HIE)

A vF Ky ZA4<— (WATCHDOG)

HENE—F (CPURY—F AZLRA)

4ch 7V AEEEE Y = % L—4% — (PWMGEN)

12 LA A 1R — T (GPIO)

10y M A/D 2 "—%— (GADC) | 2 7 Fmr 27 AJ1+NERRE, VMON
12y h A/D 2 8—%— (MADC)

Xy hrxzrvr (VE)

7u o7 NE—4— K74 3— (PMD)

T a—4%— (ENC)

LDO (LDO5V, LDO15V )

R —F>2 U %> F(POR5V, PORL)

2 o504 T w7 0SC (I0SCH. I0SCL)

L Xtal OSC

PLL

LIN ISO17987/SAEJ2602 FZ7 P —/_"— 4+ a fr—T7—

2ODE2EYY TN - 4 F—T7 x2—A (UART1, UART2) . LIN ¥ — M}& UART1

SPI A4 —Tx—XA

F ¥ —V R T HET MOSFET K7 A /3—

Uy v ML AHE—F BB EERA T T
wEI#E (LDO, MOSFET K< A /3—)

0 PR

Xy r— HTQFP48-0707-0.50

HER 6.0V~18V

IREEHIPH Tj = -40°C to +175°C

7 =2y r— (RoHS %))

AEC-Q100 grade 0 %L
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5. 7Aav45E

VREF

VBAT
vcC

VDD

RESETN

XIN
Xout

PWMIN

LIN

GNDLIN

GPIO_0/HIO/UART_RX
GPIO_1/HIT/UART_TX

GP102/HI2

GPIO_3/SDO/UART RX
GPIO_4/SDI/UART_TX

GPI105/SCLK

GP106/CSN
GP10_7/PWMOUT2/ADINO/UART_RX
GPI0_8/PWMOUT1/ADINT/UART_TX
GP109/PWMOUTO
GPIO_10/FDL_UART_RX/SWDIO
GPIO_11/FDL_UART_TX/SWCLK

VMON

MDO
MD1
TEST

CPTH CP1L CP2H CP2L  VCP
Vbat Vo T
ARM® T T
Cortex™-MO0
CGP
NVIC
DAP Boot ROM Program Flash RAM
(Debug) 12kB 64kB 4kB
AHB I I I
[3—vref | AHB BUS Matrix |
ve  System Control
1 « AHB - APB Bri
Lbosv [ ridge
High Side FET
Vo APB APB Operyshort
| pvU detection x3 ==
Y LDO15V
3 —{] VBATD
Ve Vd ¢ OSCMP EE
T T - —
=, RSTGEN —I e —
Ve Vdd
TITT
| Vo Va Vdd
| T T
{] GHU
CLK GHV
GEN — WDT GHW
— ]
6 \%
A PREDRV w
coM
e PMD Gl
o = I PWMIN I— | | TIMER — Gy
. x2
TSD I Vhat Ve oW
‘ LINCNT 5C
LIN PHY — | — L
[ JUART CAPTIMER ow cemcores {1 GNDP
Ve vdd EMG = Position Sensing=—f=
3 BEMF mng
N CMP 1
PWMGEN Low Side FET
Open/short Ve
detection x3 =T~
— 3
UART Sc OSCMP
st | | e Tz |
ENC | — L
VE 12bit ve
Vel v i SARADC I -
10bit || CSAMP :I
Vo SARADC - RSL
MSUB
HV
Input Buffer e Ydd
Mode | |
control
L= d
GNDD GNDA

X 5.1
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6. P A BN

TBOMOO3FG

(Top view)
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1Sy

1VaA

NOWA
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ddn
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43¥A
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56T 357 Toe] 53] 32 To1] 39] ] T8 7] [ =5
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XOUT @
E

/PWMOUT2/
RT_RX

ADINO/UA

GPIO_7
GPIO_8

/PWMOUT1/
ADIN1/UART_TX

/

GPIO_10
/SWDIO

FDL_UART_RX

GPIO_9/PWMOUTO @

/

/SWCLK

GPIO_11
FDL_UART_TX

M
J1S
1531

CIH/T 0IdD

XL~ 1¥vN
/TIH/T 0OIdD
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/OIH/0  0IdO
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M1DS/S 0IdD
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7. YiFExEA
=& 71 ImFEREA
MFES &% AHA Y F 55t BH
1 GPIO_3/SDO/UART_RX AA  |RAAHANKR— F/SPIEERT—4% HA/UART_RX
2 GPIO_4/SDI/UART_TX AA  |RAAHAKR— F/SPIEERT—% AHA/UART_TX
3 GPIO_5/SCLK AdEAH [RAALEAR—FSPIEERT—420vY
4 GPIO_6/CSN AtA  |RAAHAKR—FSPIEERFYTELY
5 GPIO_0/HIO/UART_RX AEH  |RAAHAR— bR—ILE oY —AH/UART_RX
6 GPIO_1/HI1/UART_TX AEH | RAARAR— bR—ILE oY —AF/UART_TX
7 GPIO_2/HI2 AA |RAAHAR—FHR—ILEVY—AH
8 TEST AR TR RE—FER
9 SLC AR O—44 KFET Y—X AN
10 W AR W HE—42 — &k
11 v A5 V HBE—4 —E
12 U AR U BE—4—&kR
13 GHW HAh W HNLY 4 FFET #— A
14 GLW HAh WHO—44 FFET #— +tHA
15 GHV A VHNA YA KFET 5— b A
16 GLV HAh VH#HB—H%414 FFET ¥ — D
17 GHU A U#NAY A KFET 54— rHA
18 GLU A U#n—4 4 KFET 45— rHiA
19 GNDP - Power GND
20 VBATD AR FSAN—RBEANyT)—BRAN
21 VCP Hh Fry—IRUOTERES
22 CP2H Hh Fry—TRUTRHREFR v/ 2 —Ef
23 CP1H HAh Fry—URUTRAREF v /02—
24 CP2L Hh Fry—TRUTRHREFR v/ 2 —Ef
25 CP1L HAh Fry—URUTRAREF v /02—
26 COM AR E—S BT RAN
27 RSH AR B RERERAA S
28 RSL AR BT A GND A
29 VBAT AA Ny TVY—BRAA
30 VMON AR Ny T)—BREASIADC ASHRA)
31 GNDD - T2 LA GND
32 VCC A 5V R A
33 VDD HAh 1.5V BIRHE N
34 GNDA - 7+ B g EREA GND
35 VREF AA ADC E#TRA N
36 GNDLIN - LINPHY A GND
37 LIN AHA |LINARRSA Y
38 PWMIN AA PWM 3EE A 7
39 MD1 AR E— FER
40 MDO AA E— NER
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41 RESETN AdA |(Uty FAHA
42 XIN AH X' talor €5 3 w4 HiIRFES
43 XOUT HAh X talor 35 3 v RIRFIESR
44 GPIO_7/PWMOUT2/ADINO/UART RX | At [SREAHHR— ~/ PWM H7/10bit ADC A S
JUART_RX
45 GPIO_8/PWMOUT1/ADIN1/UART TX | AHA  |REBEARE AKR— +/ PWM H $/10bit ADC A F
JUART_TX
46 GPIO_9/PWMOUTO AdA  [RBAEAER— FPWM EH/PWM BIEREH
GPIO_10/FDL_UART_RX/SWDIO |[AH#A |RAAEHHR— ~/FDL_UART B RX/Debug B
47 SWDIO
GPIO_11/FDL_UART_TX/SWCLK |AtA [REAAHAR— + FDL_UART A TX/Debug A
48 SWCLK
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8. At 1 <& E &

VBAT [X}—
N
vee X}
=
PWMIN l— 7L 4'>
RN
GNDA
vBAT [
vee [ vee[X]
vee [ L v S
- - b
vee
Vi e FiN X
40kQ
apio* <] 2 = b :_‘b RSH XFT':
by RsL [
— X K IJE 4 L L
1 et o 4
iL 6NoD [ gl
El GNDA [X—
GNDA [} anoa [} GNDA[X]
ver Kp———
N
vee [X] VBAT [X— vee
VBAT [X]
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9. EnEaREA
91. T FS A4 /11—

® BLDC t—#—%EiE)T % 3 fi( >/ 3—4& —[lf5 (1 %A F Neh/m—++ K Nch MOSFET)518)
H®D 6ch 7V RF A N—[ali&Cc9,
® T UL LRI DERBYE IS HE > T ONJOFF il Sh £,

+B
=
VBATD
T, NI
RVBATD
High Side mB
-?— VCP
| Clamp Circuit I
*Ox |
PMD .
GH '_}
** Oy :ﬁ_
RGH*
'—
_I
' RGS*H
I
777
"*" represents I
U, V, W. I
"**" represents N
X, Y, Z.
-?— VCP R*
| Clamp Circuit |7 wn
] represents
u,V, W.
Low Side |
Open/Short é >
Comparator oL |
(OSCMP) for :ﬁ_
_ External FETs —C
—
_k
RGS*L
. e
[
[
SLC
—————
RsLC
Rshunt E
B 911 JYRS41—TOovs/E
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9.2. F¥—UHRUS
INA YA RS Neh FET 288+ 572007V R A S—DBEE A KT 5720 DRI T,

Coer Cor2
cpid lerin cr2d ' lep2n 4022
| = | =
VBAT| o L o I}
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il _
]
M7
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& T
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9.3. Efti&tH AMP(CSAMP)
o HMHTF v MEFUCHRA LB 8bit O LUR T —THIE LS A AEICHIET 57 v 7T

_é—

o WEINZHINIL, 12bit ADC, BENRE CMP, EIHIRMRIL CMP (A ShET,
o WA TEy NEEAWEST DI LAARETT,

APB

RSH
|

L
_
RSL
L
_

7

9.4. 7R 4R i [E B (CLCMP)

| ATty b Gain
A BE
l Vref
-
L
MADCA )
< Gain
OCCMPA r
L
CLCMPA
® 9.3.1 EF#EHE AVMP JOov/H

B AMP O AN L EVWEEZBZ TWDESICERHBIREZTT 5 72D DT,
R AMP O ShicBEERARa N —2—IZ TS E T,

L& VMEL 32 1@V (5bit) DAL AIHE T,

AR L DRRENE DT, TUXNT 4V —F BRI TOET,

VCC

ERRLEAMP

°
°
°
°
oo |
TSC < T [
05
BRI
PMD

%
CcMP
Sbit 12bit ADC l BEFHRHCMP

E 9.41 EHHEHELE CMP Joy I HE

9.5. A Eifi 4R tHE K (OCCMP)

EIE AMP OH A L EWVEZE X TW LA IR R 21T 5 72O OREEE T,

°
o L IURHX—FRET, WEINMRHEEDOE NN (T Z7 7 DI)DOFENAHETT,
o L IURF—FFET, WERMRMELEVVEL 4bit TREREETT,
o JARZKDBEVMENILLDTD, TUXNT 4 NH —EFITTWVET,
vce
=3 + BFRARHAMP
PMDA <— Tjﬁﬂ; CMP
7<Tw 4bit 12bit ADCA v BARHIRIRECMPA
BFREERTE
B 951 BERKHECMP JOovyI/E
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9.6. st 1+ FET A —F >/ 3 — FiERH B

FET A —7 >/ a— MlEE M L E 1,

) VBATD
(U;)A?g\?g;eos,{l?/glzo) ] I
APB J;
PMD PREDRV U E'}
)
H1 —
________ 7 — G2 I }
evel
iiter | sJr shift
K P L
vee Sy |§<1 }
level
Hrg= X it dw_ ¢
MP
% level ﬁ%
iiter shift
pa| RS &
OSDET | o —
vcC
1_ % level = ;i}
iiter = hift
fite -G C\/Sns: s
o —
vcC r a4 |ﬁ }
% level
iter | hift
e e v : I}—}
| GLW
vee {1 !ﬁ
level
filter -"G_ C\ll\j:’+ Sehv'; e
o Ja x xS
Note. 3bit [ 3bit
Clock o I 47 47
Setting RSH
RSL ,J,
B 9.6.1 S+ FETA—T /P a— MERERE IO Y IR
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9.7. Vector Engine(VE)

% 9.71 VE Hge—EXR

WEESE #ae Eh{EEHEA
BE/NSEA#TEE
ERHERE Ry MVHEERADZ XY
PMD. MADC &0 IIF BD AR R Y
d & Pl §lf:. q &8 PI I
BR##Ea R - EFSHHI TR
- BERAAS—EICK B EAHIBRETEE
SIN/COS ;EHE 1 GItH O DIERKEERKEEZEH
2R - (AR S K OGRS ) v TETEE
SIN/COS &H 2 fi1#8 6 DIEMIE & RILIEEEH
ARG
SIN/COS ;HH 3 Rt O DERKEERKEZEH
2R - RIABMERI B L UMY U TETRE
HAOEELHAE R - BEAZER TR (0 S\ — 2 k)
7 - M 2 FEER(ZEREAY MVE, Y S5— T
3MAEE%E PMD O PWM H AR TE (S Z#(2 F83E)
SHE R HAHEE R - HAOHIRRATAE
s Ty B3 A LEETTEE
;Uﬁ—fﬁ@x 3 duty /S PMD O AD ZEH > T L5 84 S U BREBEEH
ERBEERBSY R BA U3 VRE—2—RICBRHEERIEZMIE
7 AADNE I BLUAHNEE 2R 2y b TEA
N o 5 Eﬁ A 3 = [\ 4 “|J_‘r.‘ % slé\
AAILES 25 Mmpbbxmﬁi% %L&T@%ﬁ# BIZEHa(6 F25E)
- EBRBHHE(ERT)ORFEERT ) DR)ATEE
AHNEBREHBRE X - REHR(Y S—O T
7 - BEAZER IR (/A — 0 T )
- BIFEEATAN)EE
EREE e - EARER
- EAIE(NOP)
GIEHESRY CE— AT A—E— BE. EBRMNLCERAERE. HEOEED
B Y—AHD CIaA—45—D&E3IT1EERICZ/NILAEFRET HHMEE VY —ASHN
MIBA R4 5. [0 LERAREEEH
wis LS UN AR DETIES K VORBFHIHEEEAMELIOTSLRATSa—)L
R a— )L - RKI2EDERITARY HI8EARE
AT a—)LE HRUSBELRE— R
= S - AD TSk BAARY &2 — L OB
HART S 12— LR T HROEFHIREEN S, MADC TR TEU5AAIZ &
BAART D 2—ILER
AT a1—ILET END 755 MWTICRESNI=F XU M, IBE S hi=E%5 (REPTIME])#E
| AH UsRLETTHESITHRETDEYAH
BY 3275l RS 1—)LEFHIZPMD A DD PWM EIYRABMNRANEND ETS—
IS5—EIYAH CHIBFL TRET HE|YAH
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BRAOABZ—FEBARGR MY THIZTNYTRABHE R ILESER L
T, 2RV HEDZ2RIESEZHALET., HAIE. PMDOT/AvSH
HAOEDRAZIUTI2&-TIE, MR EZRIHBAREL HA)LTR

Zhith TNy T RHA
ZBAREENBHY ET,
PMD DT /Ny HOMEETE=_2—TEET,
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9.8. Programmable Motor Driver(PMD)

7 9.8.1 PMD i#gr—EXR
HEenE #aE BhESREA
s RE PWM % )7 —D 5> b5 8 1/VECLK
73 e Re PWM i3 & U duty BEI1Z 15 E v FERE
[Ei% % 0.06~117.18 kHz @VECLK=60 MHz TiRigE 15 Ev FED PWM F
¥ ) 7—EERATEE
PWM 17— . .
PMETITTE | ooy 7RIS AR 2% BB SRR 25 R)
ST EITF ) T —iERER
PWM H A B KR T—E UVWRBERBIICENENALIAEE [T INTTEE
. PWMFx1)7—& duty REFLERLT3IHEPWMZERLET,
31 PWM £8L 348 PWM (£ 3 F8268 duty 1 3 ARIRSE duty 5% IR AT &
6 ADHEAR— FENEFNIZ. PWM HHFE7-IF High/Low H A DRIRAH 8%
185 1] PWM F+ ) 7 —HV4E T 3 BD ML L 1= PWM R & A R AT RE(3 184E 4
PWM)
AD ZEHEIHS EH# Y A—EFE |PWM v ) 7—LRABALEZEEDS A S TAD EHRERT 57200
R g MADC Bl k) H—1EE5#HALET,
R REESANICLZEADEILEEE(F T7H )
i - 2 FERE D RESIE(EMG,0VV
B TEEE DR I 10( )

T v B8 A Ll

ETHUXVIYWIZ)DT Y & Z R IEEGESEZEA L. 84 PWM ZH
HLFES,

Ny T 7 —HEEE

PWM . duty flE. AD BB ) AH—2 AT, 6 KROEAR— LD
BEREREE. F TNy T 7—F & ) TNy 77— TEMES
ICEEARE

CETINY I —EBOBEHL2A T E, ERHPWM L E—PWM TV
FPWMtE22—ELUITY RHSERAEE

Ny D7 —BROFEHFEA I UJIE. ERHPWM LS —PWM I
K,PWM 1/4,PWM 3/4, £ A2 —E LU I K, PWM1/4 & & U PWM3/4 i
5 EIRATEE

Y AHER

PWM [ L) 5A &
(INTPWM)

PWM B ICEHA L 123 U JAH ER & FA AT BE

CREALSIVTEBERF )T —EERF YT I FEER
GI):i

- 5645 E HHRIR AT AR (PWM £ ER/PWM 1 E&I/PWM 2 EI/PWM 4 B 1)
B YAHOEEIEE. RS LY H—ER/Sy 77 —BHF OG5/
LE il

EMG 2| Y A
(INTEMG)

EMG ANIZ & HIREBERFICRES DB YIAHER

oWV &Y AdH
(INTOVV)

OW AN K HREBERFICHKET HEIYAAEKR

E—4S—EEEDEEDEES A I VT2 R— FEATEZ2 —TTHE,
PMD O MADC B F U H—HADEA I VT E=4—
s E—A—HIHBELEE BRI Y ABRBERIA S VT EZ S —

TN TN - - MADC ZHfaith £ =4 —
"VEZRVEBIAIVITE=Z2—
-ENC REMESE=4—
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9.9. *EY—TvS

Private
peripheral bus

External RAM &
External device

OXEOOF_FFFF

0xE000_0000

CPU Registers
(1 MBytes)

ROM Table

OxEOOF_FFFF
O0xEOOF_F000

Reseved

0xE004_2000

Reserved

0xE004_1000

Reserved

0xE004_0000

Reserved

0xEQ03_FFFF

System Control Space

0xE000_F000
0xE000_E000

Reserved

BPU

0xE000_3000
0xE000_2000

DWT

0xE000_1000

Reseved

0xE000_0000

Peripheral
0x401F_FFFF Special Function Registers
_________________________________________ 0x4000 0000 (2 MEytes)
SRAM Ox3FFF_FFFF
0x2000_OFFF RAM
......................................... 0x2000_0000 (4 KBytes) e i
0x1FFF_FFFF BootLoader/FlashAPI Area
Code (12 KBytes)
0x1000_2FFF ROM ) 0x1000_0000
0x1000_0000 (12KBytes) |
...................... 0x0000_FFFF
0x0000_FFFF Code Flash Program Area
_________________________________________ 0x0000_0000 (64 KBytes) (64 KBytes)
"""""""""""""" 0x0000_0000
B 991 +*EY—7wT
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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_0E00
0x4000_0DFF

0x4000_0C00
0x4000_OBFF
0x4000_0A00
0x4000_09FF

0x4000_0900
0x4000_08FF
0x4000_0800
0x4000_07FF
0x4000_0700
0x4000_06FF
0x4000_0600
0x4000_05FF
0x4000_0400
0x4000_03FF
0x4000_0300
0x4000_02FF
0x4000_0200
0x4000_01FF
0x4000_0100
0x4000_00FF
0x4000_0000

Ox4FFF_FFFF

0x4020_0000

VE,etc

0x401F_FFFF

0x4010_0000

‘0x400F_FFFF

0x4002°4100

TSC

0x4002_

0x4002_4000
0x4001_3FFF,

MSuUB

MADC

VE

PMD

B 992 AEYy—=vwvJ

0x401F_FFFF

0x4010_FF00
0x4010_FEFF

0x4010_A200
0x4010 ATFF

0x4010_A100
0%4010_AOFF
0x4010_A000
0x4010_9FFF

0x4010_8000

. 0x4010_7FFF

0x4000_0200 *,

0x4000_01FF

0x4000_0100
0x4000_00FF

0x4010_0000

0x4010_9FFF

0x4010_9324

VE RAM

0x4010_9323

0x4010_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

©2026

Toshiba Electronic Devices & Storage Corporation

16

2026-08-03
Rev. 1.2



TOSHIBA

TBIOMOO3FG
10. @I REMHE
F 101 #HERFRKRERE
B’ A i B i ¥ 5E ® B o
Vbat VBAT -0.3~+40
Vcp VCP -0.3~+40
EREX
Vce VCC, VREF -0.3~+6 v
Vdd VDD -0.3~+2.1
GND i FHEEE 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(’?;2(;;3(5(1m2;‘ 40v)
Vin4 VMON -0.3~Vbat+0.3 (max 40V)
AARE Vin5 U, V, W, COM, SLC '2'5~\(/5‘:;’Ep;§)"?5 g‘gx aov |
Ving RSH. RSL -2~Vbat+(§)1.35()max 40V)
Vin7 TEST, MDO, MD1, RESETN -0.3~Vcc+0.3
GPIO_x, XIN (max 6V)
Vout1 LIN 27~+40 (G£ 1)
Vout2 GHU, GHV, GHW -0.3~Vcp+0.3 (max 40V)
GLU, GLV, GLW (X 4)
HABE 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~Vcc+0.3
GPIO_x (max 6V)
BRI Ta - -40~+150 °c
RELRE Tstg - -55~+150 °c

T

- AT ROER IR 720 L A TR B R VB T, M RRERZEBA D & 1C DIEESS

ERHEEG ORI E 720 | IC DISMCRESE
Mk B RIEFE 22 2 72 K D ITRRGEH A AT - TLIZ &0y,
AN T IR 7230,
- £18V DL EDERIZ DWW TIZHINRE RN HIFI 235 0 £ 7,
400ms),

# 1: VBAT =6.0~18V K,
HE 2 BEANZ
W3 HEAZ
W4 EAC
1F 5: VBAT-i5 1~ D EEN-0.3V~+40V %8 2 72\ %
1+ 6: VCP-ul

EJN

18~28V(=90min),

TEEHNCER L T

10kQ(Min)DIRHL 2 Hafe L CHIMS LD EIE L 72D 7,
A7TQ(MIn)DIRFT A Fefi L CHIMS N D EEE 7 £,
A7TQMIN)DIRHLZ i L CHMES D EIEE 70D 97,

GPH T TR < 7EE
FEOFEEN-0.3V~+40V ZH 2 72 WEH T TR A S 72 &0,

G52 BNEHY EF, WRDIEERFIZENTHLT
. RLER SR

28~40V(=
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TBOMOO3FG

11. BiYF &
=& 111 BhEEE
EH s e Bif "%
18~27 BERHEERES (T)
BEREE Vbat 6~18 \Y BRI R R
4.8~6 BRI ()
N roor -40~150 . FEEE Ta
-40~175 SxvhLaVBET(E)

e W7 A MM L TR Y A,
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TOSHIBA

TBIOMOO3FG
12. BRI
12.1. IC 2451
a7 X 55 ORERS/T : VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C
" B EaR b E# =DM | BE | &KX | i
Standby Mode B
28 VURLEFA | Istbyl LFCLK OFF. - - 20 uA
VBAT VBAT=VBATD=12V, Ta=25°C
VBATD Standby Mode B
PP VMON LFCLK OFF,
RS YABA2 | Istoy2 VBAT=VBATD=12V, Ta=70°C ] ] e
BEH R
BEEHR:

VBAT i COVHEEIRIILL T DS THI 33mA 12700 £,

VBAT=12V, &ii. HFCLK f i, SYSCLK=40MHz, VECLK=60MHz(V & v KiREE),
LIN (% disable, CGP (% enable, PREDRV | disable(#}M}i} FET %' — hBREHHE L),

Z O 1C SR AT L,

THE DRI CPU Aff, BRI E R EEARMFIC IV L ET,

©2026 19 2026-08-03
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TOSHIBA

12.2. Reset Generator & #F#mFRA
BEE0 7 X BA 0BRSSt - VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

TBOMOO3FG

15 B 2 5| WF & % BN | BE | BRK | Bfu
HABEL Voutlrst lout=+5mA 0 - 0.4 \Y;
ANEH . VCC
LEvEREH | Nt - x075 | - v
AN . vCC
LanEgEL | Virst [RESETN - - - 005 |V
AJINF (7584 | Tiirst 1221 88, 10 20 40 us
AHB o
LTy FER Rpullup VCC-RESET #+¥fd 30 50 100 kQ
WATCHDOG ') &y FERi%. IC AEH
WATCHDOG | .y | .  |[BRUty FoBEBRShZECOBME | - | 70 | - | s
)ty FEE (Flash busy B % < )
VCC HEXEIRE.
EBRERR | Tt | - by MRS ETOBM | - 8 | ms
= Wakeup #H#%, 1.5V BREORERIC
BRZERM | T | - opy by baRREnAECOBE | | 0 | 2 | ™
BIAE THERE L -+ HEERRD 16MHz &
ABREE | o | SOyoREEERS, SWISEEE | | | 4 | e
REFLER IREAIRDREEN D, HIRBHLLET
% E TORM
PLL HAOREM | Tpll - - - - 140 us
TORILTAILE
ANES
TORITAILE
HAES i
P P
TURILT4ILAEER
B 12.2.1 TORLTANE—HEEAITFv—F
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12.3. 5V E;REIE

TBOMOO3FG

et 72 & A 0O : VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

B\ B i 5| WF #® =DM | BE | &KX | B
lload = -10pA~-135mA (IC HER®D
VCC HABE1 | Vol VC%XIKE)(%E%O?“%)’?)%?%%%%%Qﬁ 49 | 50 | 51 | Vv
Tj = -40~150°C
lload = -10yA~-135mA (IC FIERD
vce HAEE 3 | Vecd VC%\;%%ji%oi%)’ﬁ)%?@%%%ﬁﬁ 48 | 50 | 52 | Vv
Tj = 150~175°C
ERYSva2—1| llimit1 vee VCC = 4.0V -850 | -475 | -250 mA
ERUSvE2—2 | limit2 VCC = 3.0V 250 | -112 -10 mA
KRy IRE | vdrop lload = -120;/2/::5%18:/ BEERS) | N i
BEERH 1 Vrst1 VCC i1 FAYY (UV_VCC) 4.0 - 4.35 \Y
TEEREBRERE 1| Vrstr VCC i 5 EAYY (UV_VCC) 4.2 - 475 \Y;
BEERHE 3 | Vrst3 VCC it FAYY (POR5V) 3.07 | 345 | 3.83 Y,
HEEMKRERE 3 | Vrstr3 VCC L5 EAY (POR5SV) 322 | 360 | 3.98 \%
TE:

* VCC #1213 1.0uF LA EOKFEZ TE DRV dn {126

THEEE L T E &N,
[Standby] ;D VCC 12k MY 2 v ¥ —fEILERY 2 »

v A2 L0 ET,

12.4. 1.5V EREH

et /e 2 A ORBRSAM:  VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

-] B B2 5| WF & # B | 1B | BK | B
lload = -10yA~-60mA
VDD HHBE | Vdd (IC NERD VDD R ABCHESHRENE | 145 1.5 1.55 \
BHER(max TmMA)D S HEE BT

ERUIvAa—3 | llimit3 VDD - -250 | -150 -70 mA
HMEEHRE 2 Vrst2 VDD (5 TFHMY 1.3 - 14 \Y;
HMEEMREE 2 | Vrstr2 VDD 35 EAYY 1.35 - 1.45 \Y;
BEER /MR | Vddov - 1.55 - 1.65 \Y

1 VDD i 1213 2.2uF LEDOFEA TE SRV b ick L T 7S 0,
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TBOMOO3FG

12.5. Fv— R JAEIK
Bat 7 A ORERSF - VBAT=6~18V., VCC=4.8~5.2V. VDD=1.45~1.55V,

Tj=-40~175°C

IH B B 5 I F % # &I ki 3 BKX |HfL
VBAT = 6V
REEEA1 Vep1 lload = -10pyA~-31.8mA \:%AST - - \%
Cload=15,000pF 27 '
VBAT = 8~18V
SEBE2 | Vop2 lload = -10pA~-31.8mA VBAT [ VEAT I VEAT | v
Cload=15,000pF 5
VBAT=5V
REEE3 | Vepd | VCP lload = -10pA~-13.8mA VB IVERT L - v
Cload=5,500pF 185 ' '
S EHIBRE
LELME Veplim1 - 31 33 35 \Y
BE
5 HIBR AR BR
BMHELEME | Veplim_r1 - 29.5 315 335 \Y;
BE
REEL
BHELZEUME | Vepstopt - 27 28.5 30 \Y;
EEA1
VBAT
FEEILfER
BMHELZUME |Vcpstop_r1 - 26 27.5 29 \%
BE1
REEL
BHELZEULME | Vepstop2 - 34 36 38 \Y;
BE 2
VCP
FEEILfER
BHELZEULME |Vepstop_r2 - 32 34 36 \Y;
BE 2
SERBEHR Fcp - - 2375 250 262.5 | kHz
- SEFBEENTH—FIhTHS
IH Y Tep VCP VCP BE (D 90%% T - - 1 ms
H: Fry—U R T VBAT = 5V ERCEHEI L T 7Z &0,
ICREMES
HERWBIES
90% .. Y.
VCP
D ——
Tep
B 12.5.1 VCPAI B ERYBEES I VT Fr—+
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TBOMOO3FG
12.6. iR

a7 X 55 ORER ST : VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

- | B B 5 InF & % =/ =4 KA | Bfi
RIERERE A

HECLIO Fosc1 - - 194 | 20 | 206 |MHz
FARRE R 2

(LFCLK) Fosc2 - - 24 32 40 kHz
RIERERE 3 XIN FATEELRNMTITES I v O HIRF or N 9

(XCLK) Fose3 | yout KERETOEH 16CE) | - |20(F) | MHz

T AN IERR O typ H % Fal,
XCLK OAMFITERARE LELTUE, A—D—~ v F L 7V TCIMRO LA &0,
XCLK D&M E8 i & LT CSTNE16MOVH3C000R0, CSTNE20MOVH3CO00R0 TENEMEZLH & T,

12.7. 12bit ADC
et /e 2 A ORBRSAM:  VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

H H i 5 5T &% BN | HE | BK | BA
] AWPZEEFRE 1T
ZHARER 1 Tconv1 - MADCOLK=30MHz - 1.33 - us
INL1 Inl1 - SREHREE 2 - 2 LSB
DNL1 Dnl1 - EREMREL -1 - 2 LSB
BABE1  |Err_totall - SREHREE -6 - 6 LSB
: Ny T7—ANREL -
AASER  |Ratio r1| VBATD AP 6Ty 0.095 | 0.1 | 0105 | f{&

7:: 12bit ADC enable RFD A 77V 7 o R ETIE 250kQ(typ) T,
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12.8. 10bit ADC
FratZe 56 OB« VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

TBOMOO3FG

b1 | B i B T & BN | BE | BRK | Bfu
S RS 2 Toonv2 i t hY) TR A L+EEHEER i 16.4 i us
GADCCLK=10MHz

INL2 Ini2 - - 25 - 25 | LSB

DNL2 Dnl2 - - 15 - 15 | LSB

HBA/E2 |[Ermr_total2 - - -3 - 3 LSB
, Ny IT7—ARSELE -
AHOSER  |Ratio r2| VMON NSRSy 0.095 | 01 |0.105 | f#5

_ =
FoIEE  |Eramp2| - 11977 —AMP AEDRE 40 | - | 10 | mv
0.2V~EREED A HEH
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TBOMOO3FG

12.9. 7Y FS A /13—
a7 X 55 ORER ST : VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C
b1 | B B2 5 WF % BN | BE | BRK | Bfu

NAHALFOHLULR)LEA
FET @ source %
VBAT=8V, Icp=31.8mA
Cload=15,000pF 8% (G£ 1)

NHALFOHLULARN)LHA
- FET @ source %
HHEE HH2 Vohh2 VBATZ6V, Icp=31.8mA 45 - 14 \Y

Cload=15,000pF #87%E (¥ 1)

NHBAEDOHLRLEA
FET @ source £ #t

HHEE HH1 Vohh1

EE\L; VBAT=4.8V, lcp=31.8mA
HAHERE HH3 Vohh3 GHW Cload=15,000pF % (X 1) 3.8 - 14 \Y;
TOwRIESDEEFEBLAL
(REDHERE)
SREHRIT

NAHAEOHLARLES
- FET O source E#
H A EE HH4 Vohh4 VBAT=5V, lcp=13.8mA 4.5 - 14 \%

Cload=5,500pF 8% (X 2)

N EDLLARILEA
HAEE LH Volh Igx=100pA -0.1 - 0.1 \Y
¥VB=4.8~6V,18~27V [L%EHRE

O—H4 FOHLRNILHEA
FET O source £ #
VBAT=28V, Icp=31.8mA
Cload=15,000pF 8% (£ 1)
O—44 FOH LA S

- FET O source &%
HAEE HL2 Vohl2 VBAT=6V, lcp=31.8mA 4.5 - 14 \Y

Cload=15,000pF #8%& (¥ 1)

O—44 KO HLRILHEA
GLU FET O source ##
"y VBAT=4.8V, Icp=31.8mA
HAERE HL3 Vohi3 GLW Cload=15,000pF 2% (X 1) 3.8 - 14 \Y
TOeXESDEEEBLAN
(BEDODHERE)
SR EHREE
O—44 KO HLRILHEA
HAHEE HL4 Vohl4 FET @ source &% 45 - 14 \Y
SREHREL VBAT =5V
O—44 KOLLARJLEAS
Igx=100pA
¥VBAT=4.8~6V,18~27V (%
SREHREL
HE1: Ay 7% Icp=31.8mA(6 > FET(Cload=15,000pF)% 20kHz & PWM J&E % ChREN L 7= & =
DF v —VR T OAMEREEEWFTHE L TWETHA, REHDOT A MM Igx =-100uA D
BT CEME L TWET,
20 A4y 713 Icp=13.8mA(6 -2 FET(Cload=5,500pF)% 20kHz ® PWM J&E K CERE L 7= & & D
F ¥ —V R T OAMENREEE)FCTHE L TWETN, AHHDOT A M Igx =-100pA DHE
faf BB CHEME L TWVWET,

HAEE HL1 Vohl1

HABELL Voll
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" H

TBOMOO3FG

C & | RE | BRX | B
Phase1 F
Charge ERFBEL PR Z—:
Iphase1c1 [PREDRVSRCR]<IPHASE1>=0000 -01 0 0.1 mA
(OmA)(min)
XA YA F/o—44 FHA

Phase1 F
Charge ERBEL PR E—:
Iphase1c2 [PREDRVSRCR]<IPHASE1>=1000 | -19.5 -15 -10.5 mA
(15mA)
MNAY A F/o—4 A F&£R

Phase1 F
Charge ERB/EL PR E—:
[PREDRVSRCR]<IPHASE1>=1001 -39 -30 -21 mA
(30mA)
XN YA Kio—4 4 K&HA

Phase1 F
Charge BREREL VR A —:
Iphase1c4 [PREDRVSRCR]<IPHASE1>=1011 -78 -60 -42 mA
(60mA)
XN YA F/lo—45A FEH

Phase1 F
Charge ERJBEL PR E—:
Iphase1ch [PREDRVSRCR]<IPHASE1>=1111 -156 -120 -84 mA
(120mA)(max)
XNAH A F/O—H 4 F£H

Jjn
5t
..N

Phase1
charge & 1

Phase1
charge Eif 2

GHU
GHV

Phase1 Iphase1c3 GHW
charge Eif 3 GLU
GLV
GLW

Phase1
charge &% 4

Phase1
charge B 5
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TBOMOO3FG
H B B2 5 mF s H =M | BE | KK | B
NA B4 K Phase2 A
Phase2 Charge BREEL XA —:
N KER 1 | PO [PREDRVSRCRI<IPHASE2H>=00000| 4 | 1 | 00 | mA
(1mA)(min)
NA YA K Phase2 A
Phase2 Charge BREZEEL VX E—:
N Y4 FEF 2 | Phase2h2 [PREDRVSRCRI<IPHASE2H>=00001| 2 | 2 | 14 | mA
(2mA)
N YA K Phase2 A
Phase2 Charge BREEL XA —:
NAY4 K 3 | Phase2h3 [PREDRVSRCRI<IPHASE2H>=00011| 2 | 4 | 28 | mA
(4mA)
NA YA K Phase2 A
Phase2 Charge ER{/EL VR A—:
N1 YA PR 4| PPAse2N [PREDRVSRCRI<IPHASE2H>=00111| 104 | 8 | 56 | mA
(8mA)
N1 Y4 K Phase2 A
Phase2 GHU Charge BRZEEL VX E—:
NAH4 KBS | P99 | oLy [[PREDRVSRCRI<IPHASE2H>=01111| 208 | ~16 | -11.2 1 mA
GHW (16mA)
GLU N1 B4 K Phase2 A
Phase2 GLV Charge ERB/EL VR Z—:
NY4 FEF 6| P20 | GLw  pREDRVSRCRI<IPHASE2H>=10000] 254 | 18 | -126 | mA
(18mA)
N A K Phase2 A
Phase2 Charge BRZEEL VX E—:
N Yo REH 7 | Phase2h? [PREDRVSRCRI<IPHASE2H>=10001| 20 | 20 | 14 | mA
(20mA)
N B A K Phase2 A
Phase2 Charge BRFEEL X E—:
N4 KB 8 | PNase2ns [PREDRVSRCRI<IPHASE2H>=10011| 12 | 24 | -168 | mA
(24mA)
N1 B4 K Phase2 A
Phase2 Charge ERB/EL VR Z—:
N1 YA FEH 9 | PhaseZnd [PREDRVSRCRI<IPHASE2H>=10111| 416 | 32 | 224 | mA
(32mA)
/NA Y4 K Phase2 A
Phase2 Charge BRFEEL X E—:
Ao KB 10| P1ae2N10 [PREDRVSRCRI<IPHASE2H>=11111| 024 | 48 | -336 1 mA
(48mA)(max)
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TBOMOO3FG

H B = I & =N | RE | BRK | B
O—+4A K Phase2 B

Phase2 lohase2l1 Charge BREEL R A —:
A—Y4 FEFR1 P [PREDRVSRCR]<IPHASE2L>=00000
(1mA)(min)

O—+44A K Phase2 B
Phase2 lohase2l2 Charge BREEL R A—:
a—Y4 FEH 2 P [PREDRVSRCR]<IPHASE2L>=00001

(2mA)

O—+44 K Phase2 F
Phase2 Iohase2l3 Charge BREEL VX E—:
O—44 KEHR3| P [PREDRVSRCR]<IPHASE2L>=00011

(4mA)

O—+44A K Phase2 B
Phase2 lohase2ld Charge BREEL R A —:
O—44 REFH4| P [PREDRVSRCR]<IPHASE2L>=00111

(8mA)

O—+44 K Phase2
Phase2 Iohase2l5 Charge BRZEEL VX E—:
O—44 KEHRS5| © [PREDRVSRCR]<IPHASE2L>=01111

(16mA)

A—4 4 K Phase2 A
Phase2 iphase2ls | GHU Charge BRJ/EL VX8 —:
A—Y4 FEK6 GHv |[PREDRVSRCR]<IPHASE2L>=10000

GHW (1 8mA)

GLU O—4 4 K Phase2
Phase2 iphase217 GLV Charge BREREL VR 22—
O—Y4 FER7 GLW [[PREDRVSRCR]<IPHASE2L>=10001

(20mA)

O—4 1 K Phase2
Phase2 Iphase218 Charge BRFEEL X E—:
o—Y4 FEHR 8 [PREDRVSRCR]<IPHASE2L>=10011

(24mA)

O—+44 K Phase2
Phase2 Iphase219 Charge BREREL VR 22— :
O—4Y4 FER9 [PREDRVSRCR]<IPHASE2L>=10111

(32mA)

O—+44 K Phase2
Phase2 Iphase2/10 Charge BREREL VR 22— :
A—Y4 FER 10 [PREDRVSRCR]<IPHASE2L>=11111

(48mA)(max)

A H4 F Phase2 B max &%E
Charge ERJBEL PR A —:
[PREDRVSRCR]<IPHASE2H>=11111
(48mA)(max)

Phase3 Eif Iphase3 O—+4— K Phase2 A max 3% |-2184 | -168 |-117.6 | mA
Charge BREXEL VX F2—:
[PREDRVSRCR]<IPHASE2L>=11111
(48mA) (max)

XA Y4 K/Oo—HA FRlR

-1.4 -1 -0.6 mA

-10.4 -8 -5.6 mA

-20.8 -16 -11.2 mA

-23.4 -18 -12.6 mA

-31.2 -24 -16.8 mA

-41.6 -32 -22.4 mA

-62.4 -48 -33.6 mA
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" H

Jjn

¥

& &

=/

RE

BX | Efu

HhEH 1

Routh

GHU
GHV
GHW

High side discharge
lol=-20mA

5.4

12 Q

HhiEd 2

Routl

GLU
GLV
GLW

Low side discharge {8l
lol=-20mA

5.4

12 Q

A D=
EEERFE 1

Thondelay

AN
EIERR 2

Thoffdelay

ANz
B 3

Tlondelay

ANiEik
BRERFE 4

Tloffdelay

GHU
GHV
GHW
GLU
GLV
GLW

N FE—2F
Cload=15,000pF. 25% of VGHx
Phase1 charge iR EL PR A —:
[PREDRVSRCR]<IPHASE1>=1111
(120mA)(max)

Phase2 charge BRXEL PR A—:
[PREDRVSRCR]<IPHASE2H>=11111
(48mA)(max)

&Et 168mA
uU,V,W, SLC =0V
12.9.1 B,

0.4

1.0 us

NP REA—2F D
Cload=15,000pF. 75% of VGHx
U,V,W, SLC =0V
(9T 1+ R=47Q, C=15,000pF),
47Q OB TERAI,

12.9.1 38,

0.3

1.0 [VES

O—YA k2—2F >
Cload=15,000pF. 25% of VGLx
Phase1 charge ERXEL PR F—:
[PREDRVSRCR]<IPHASE1>=1111
(120mA)(max)

Phase2 charge BB EL ORX 2 —:
[PREDRVSRCR]<IPHASE2L>=11111
(48mA)(max)

&5t 168mA
10%-90%

U,V,W, SLC =0V
12.9.1 B,

0.4

1.0 [VES

A—HA K2—242
Cload=15,000pF. 75% of VGLx
U,V,W, SLC =0V
(54 1F+ R=47Q, C=15,000pF),
47Q OSMAITER B,
12.9.1 S8,

0.3

1.0 us

Vcc

PMDI AEMES

GHx - U, V,W
GLx - SLC

 ATMGIREIERSRE (5 —>A>)
-«

ov FURSANTOY)

AFHEIREIEDSRI (5 —>47)
e 20kHz

10V(typ)

25%

GHXE

- 75%

—

ov

—

phase1=120mA,16.7ns
Phase2=48mA,16.7ns

Idischarge

PMDHOIWEMES

phasel, 2B RESE

UGH

~

WGL

u,V,W,SLC
(=0v)

47Q
[ ]

== 15,000pF

X

—]

GLXER

Icharge
L1 120mA+48mA

OmA

B 12.9.1 ANGHREZRERMAES 4 ST Fv— b, AEERREE
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TOSHIBA

TBIOMOO3FG
" B i 5 ¥ s #® B/ | B#E | BX | B
VECLK=60MHz
Phase1 K5 Phase1 Bf#IHAMEREL X8 — -
WA 1 B Tphase1i1 - [MCSSDRVPTSR]<TPHASE1>= - 0 - ns
000000(0ns)(min)
EXEHREL
VECLK=60MHz
Phase1 B . Phase1 BfEIMHAESREL X% —
HE 2 Tphase1i2 - [MCSSDRVPTSR]<TPHASE 1>= 15.8 16.7 17.5 ns
000001(16.7ns)
VECLK=60MHz
Phase1 B , Phase1 BFFEI#IEAMEREL R 2 — :
MEAE 3 Tphaseti | - [MCSSDRVPTSR]<TPHASE1>= | 47° | 90 | 925 | ns
000011(50ns)
VECLK=60MHz
Phase1 . Phase1 B MHABESREL SR 54— :
IE 4 Tphase1i4 - [MCSSDRVPTSR]<TPHASE 1>= 110.9 | 116.7 | 122.5 ns
000111(116.7ns)
VECLK=60MHz
Phase1 . Phase1 BsEIMHABESREL SR 54— :
IE 5 Tphase1i5 - [MCSSDRVPTSR]<TPHASE 1>= 2375 | 250 262.5 ns
001111(250ns)
VECLK=60MHz
Phase1 B : Phase1 B FEI#IEAMEREL R 2 — :
HEME 6 Tphase1i6 - [MCSSDRVPTSR]<TPHASE1>= 490.9 | 516.7 | 542.5 ns
011111(516.7ns)
VECLK=60MHz
Phase1 . Phase1 BsEIMHABESREL SR 54— :
E 7 Tphase1i7 - [MCSSDRVPTSR]<TPHASE 1>= 997.5 [ 1050 [1102.5 ns
111111(1050ns)(max)
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TBIOMOO3FG
| B B 5 F C =DM | BE | &KX | B
VECLK=60MHz
Phase2 BRI B12EREL DX 2 —:
Phéi;f;fﬁﬂ Tphase2t1 ; [MCSSDRVPTSR|<TPHASE2>= ; 0 - ns
0000000(0ns)(min)
EREHRAL
VECLK=60MHz
Phase2 BH Phase2 B B1ZEHREL SR ¥ —
B #fE 2 Tphase2t2 | - [MCSSDRVPTSR|<TPHASE2>= | 108 | 167 | 175 1 ns
0000001(16.7ns)
VECLK=60MHz
Phase2 B5E Phase2 R BBREREL DX 72—
E{EfE 3 Tphase2t3 | - [MCSSDRVPTSRI<TPHASE2>= | 472 | 90 | 525 | ns
0000011(50ns)
VECLK=60MHz
Phase2 B Phase2 R B EEREL DX 42—
B1E(E 4 Tphase2t4 - [MCSSDRVPTSR]<TPHASE2>= 110.9 | 116.7 | 122.5 ns
0000111(116.7ns)
VECLK=60MHz
Phase2 B Phase2 Bl BIRMEREL VX8 — -
S4E(E 5 Tphase2t5 - [MCSSDRVPTSR]<TPHASE2>= 237.5 250 262.5 ns
0001111(250ns)
VECLK=60MHz
Phase2 B Phase2 Bl BIREREL VX8 — -
B1E(E 6 Tphase2t6 - [MCSSDRVPTSR]<TPHASE2>= 490.9 | 516.7 | 542.5 ns
0011111(516.7ns)
VECLK=60MHz
Phase2 B[ Phase2 R B EEREL DX 42—
B4E(E 7 Tphase2t7 - [MCSSDRVPTSR]<TPHASE2>= 997.5 | 1050 |[1102.5 ns
0111111(1050ns)
VECLK=60MHz
Phase2 B Phase2 Bl B IREREL S RX 8 — -
S4E(E 8 Tphase2t8 - [MCSSDRVPTSR]<TPHASE2>= 2010.9 | 2116.7 | 2222.5 ns
1111111(2116.7ns)(max)
Fv RS A LRELURE— |
FyR84L | Tdead - [DTR]<DTR[9:0]> = 0x02D 285 | 3 315 | s
3us X EME. VECLK=60MHz
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TOSHIBA

12.10. Bt AMP
BEE0 7 X A 0BRSSt - VBAT=6~18V, VCC=4.8~5.2V. VDD=1.45~1.55V, Tj=-40~175°C

TBOMOO3FG

b1 | B 2 5 InF & # =N | BE | BRK | B
RIHEERE .
V - -0.2 - 2. \Y;
AHEE comin 0 0
Gain1 Gain1 5 £ E 4.95 5 5.05 &
Gain2 Gain2 | rsH 10 AR 9.9 10 | 10.1 &
Gain3 Gain3 RSL 15 EERTE 14.85 15 15.15 &
Gain4 Gain4 20 fEER’E 19.8 20 20.2 i3
Gain5 Gain5 40 1S E 39.6 40 40.4 &
Gain6 Gain6 60 fE%E 59.25 | 59.85 | 60.45 &
VCC/2 & %E
Gain60 fZ5%E, AAA Tty bA&H [T '
VCC/5 & %E
HA VCC/5 VCC/5
= Vooffset2 - ¥y ) TL— a3 VR, 1.0 v
Aoty HRE2 Gain60 &5, ANA Ty ks |00 +0.0606
VCC/8 8 %E
Gain60 &% E, AAA Tty FA& [T :
VCC/10 B %E
Gain60 &% E, AAA Tty FA& [T '

Gain5 fEE&E. HAEE 2.5Ve3.5V
ABSMFIF T 4L E—HL
2 RYVTRA L1 Tsettlel - HABEIRIEEDL2% LA - - 0.5 us
IRERT B RER. EREHRALE
12.10.1 B8,
Gain20 &% E. HAEE 2.5Ve3.5V
AANMTF TN E =120
T rYDTR AL 2| Tsettle2 - HABEIRIEEDE2% LA - - 0.8 us
IR T BB, EREHRET
12.10.1 B8,

Gain60 &% €. HAEE 2.5Ve3.5V
AANMTF T LB =1L
RV TR4L3| Tsettled - HABEIRIEED£2% LA - - 1.7 us
IR T BB, EREHRET
12.10.1 g,

HAZEH Voh_amp - - V&g' - - v
HAEBEL Vol_amp - - - - 0.3 \Y
RSH-RSL /
--------------------------- Q =RIEE
ICRIEMES e 2%

CSAMPH /1

' TSettIe*

12.10.1 EBREHAMP ) VTR AL BAS VT FX—+
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TOSHIBA

TBOMOO3FG

12.11. Bt HIRR H E B

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

®" H 2 5 | WF & =N | RE | BRKX | HA
ERHIR&LH . BERHIPRLEMERELORE—
Lzl | Vimitl " | [CLCMPSR]<CLCMPTV>=00000(min) | 52 0 39 | mv
. e s vCcC vce
BRR&L | | .o i ERHPRLEMERELORT—: <132 | 0456 | x132 | v
AY = )
LELME2 [CLCMPSR]<CLCMPTV>=00001 0.039 +0.039
‘ e s vce vCcC
ERHIR&LH Viimit3 i BERHIRLEMERELORE— w332 | 04es | 332 | v
\ = :
LELMES [CLCMPSR]<CLCMPTV>=00011 0.039 +0.039
. e s vCcC vce
BRR&L | | i ERHPRLEMERELORT—: <7132 | 1004 | x732 | v
AY = )
LELME4 [CLCMPSR]<CLCMPTV>=00111 0.039 +0.039
. . vce vCcC
E i HIR&RH . ERHRLEMERELORY—:
Viimit5 - x15/32 | 2.344 | x15/32 | V
AY =
LELMES [CLCMPSR]<CLCMPTV>=01111 0.039 +0.039
. . vCcC vce
ERHIRE&RH . BRAIBELEMERELORT—:
Vlimit6 - x31/32 | 4.844 | x31/32 | V
\ =
LELMES [CLCMPSR]<CLCMPTV>=11111(max) | ' -0 +0.039
=580 TORILTANE—KRREL RS
T Teffil — : [OVVCR]<OVVCNT[4:0]> = OxOF 28 40 2
74 ’lf’;‘ —HsE | Telf - VECLK = 60MHz : : : Hs
12.2.1 &8,
=580 TORLTANE—KRREL RS
T Tolfl4 — : [OVVCR]<OVVCNT[4:0]> = 0x06 150 16 168
7o —wH | el - VECLK = 60MHz : : : us
12.2.1 &8,
TORALTAILE—HREBRELORAE
TR o
TS —Bm | Tclfil2 - [CLCMPDFSR]<CLCMPDFS>=0 3.04 3.2 3.36 s
2 10MHzx32 [E— ¥
12.2.1 B8,
TORLTAILE—HHEBRELORAE
TR o
T4 B —B5m | Tclfil3 - [CLCMPDFSR]<CLCMPDFS>=1 1.52 1.6 1.68 s
3 10MHzx16 [E—
12.2.1 B8,

W TUOHNT A NNE—EE1,4 LT X7 4 L E—H 2,3 1%, BIREOT XNV T 4V E—D T
S VH—EFRIC 20 T 0T, THEELEIN,
TUHNT 4 NH—FEE 1, 41TV AF —REICLYD ., BT 5 ENARETT,
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TOSHIBA

TBOMOO3FG

12.12. ;BEFRH B
BEE0 7 X A 0BRSSt - VBAT=6~18V, VCC=4.8~5.2V. VDD=1.45~1.55V, Tj=-40~175°C

" B | R 3 |#7F % # BN | BE | BA |BE

WEARE | | | BEARHLSVERELIRS— | 0 39 | mv

L= 0ME 1 [OCCMPSR]<OCCMPTV>=0000(min)

amway | | | #EmmmlscsmELszs—. | O8 | | Ve
\ = '

LELME2 [OCCMPSR]<OCCMPTV>=0001 -0.039 +0.039

. S + ] >S5 V V

aEmRE | | | EEmmmLsemmELORs— | 8 1 | VO |
\ = .

LELMES3 [OCCMPSR]<OCCMPTV>=0011 -0.039 +0.039

sy | | | #EmmmlsceRELSze—. | U8 TR
\ = .

LELME4 [OCCMPSR]<OCCMPTV>=0111 -0.039 +0.039

BRI Voc5 | BEARHLE MEREL IR Y~ x\1/§/(1:6 4.6875 x\:g/(ie Vv

L=UMES5 [OCCMPSRI<OCCMPTV>=1111(max) | oo | ™ +0.039

=5 TORALTAILE—HREBRELORAE
TORN e ~ " [EMGCRISEMGCNTI4:0p> = 0x06 | . s o8
7408 —B5ME | Tocf - VECLK = 60MHz : : : Hs

12.2.1 S8,
TOALNT I —BREREL RS

TN :
T 4R —B | Tocfil2 - [OCCMPDFSR]<OCCMPDFS> =0 3.04 3.2 3.36 us
2 10MHzx32 [E—
1221 &,
TORLTAILE—HREBRELORAE
TORNL —
T4 %5 —B5m | Tocfil3 - [OCCMPDFSR]<OCCMPDFS> =1 1.52 1.6 1.68 us
3 10MHzx16 [E]—

1221 B8,
T FUANT A AH R EF O AT A AT 2,3 DRV AR E D £T DT DR
FEEV,
TFTOANT A NF =R 1RV VA2 —REICLY ., EHETLHZENARETT,
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TBOMOO3FG

12.13. LB H B
BEE0 7 X A 0BRSSt - VBAT=6~18V, VCC=4.8~5.2V. VDD=1.45~1.55V, Tj=-40~175°C

¥ H £ 5 WF & & &N | EE | BRK | B
= . U Vv, w, 47Q =N LTOAH
AHNEEEH |Vinrange oM COM [ZAFEE 0 43 BT -2.5 - VBAT \Y;
AhA 72ty b+ COM=0V
BT 1 Voffset1 COM EFAamE -80 - 80 mV
) COM=VBAT/2,
lj’%é 2 Voftset21 VBAT=6V .75 - 75 | mv
COM ExHERIZE
AhA Tty b U’C\(/j,\\/,N ’ COM=VBAT/2,
B 22/ Voffset22 VBAT=12V -50 - 50 mV
COM EXHHMZE
) COM=VBAT/2,
lj’%’é ;33" F lVoffset23 VBAT=18V .75 ; 75 | mv
COM EXHERMZE
ARA Ty b coM=0v,
EE 1 *EFEﬁ% Voffset1d U, V, W U-V, V—W, W-U *EFEﬁ% -99 - 99 mV
-?“99)»7%&%56&%;&1%&? lgé)xa
SriERH . —: < :0]> = Ox:
94 LA —BsR Tbemffil - VECLK = 60MHz 0.95 1 1.05 us
12.21 S8,
12.14. TSD
et/ 2 8 ORBRSAM  VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C
H H ERAE = ¥ & = | RE | ®RK | B
B NERE Ttsd - EREMREL 175 190 205 °c
ﬁgfﬁ Ttsdr : BEHRI 145 | 160 | 175 |
/0L )2,
Vars

< T A MIFER L TR Y FE A, 7l DA FEh,
- 5V EIHREFE ] TSD & LINPHY ] TSD & <HFRHEIZR— T,
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TBOMOO3FG

12.15. 541+ FET A—F 1S 3 — FifER H IR
BEE0 7 X A 0BRSSt - VBAT=6~18V, VCC=4.8~5.2V. VDD=1.45~1.55V, Tj=-40~175°C

H B i 5 F & & =M | EE | &KX | B
©a— raH VBATD-U,V,W. U,V,W-SLC
L o 4 Vos1 LELVMERELSRE— 10 240 | 460 | mv
[OSCMPSR]<OSCMPTV>=000(min)
S a— M VBATD-U,V,W. U,V,W-SLC
L% 0ME 2 Vos2 LEWMERELSRE—: 60 | 280 | 510 | mV
[OSCMPSR]<OSCMPTV>=001
S a— ra VBATD-U,V,W. U,V,W-SLC
LE0ME 3 Vos3 LELVMERELSRE— 160 | 380 | 610 | mV
[OSCMPSR]<OSCMPTV>=010
. VBATD-U,V,W. U,V,W-SLC
" (,\F ﬁ*:fj vosa | JEOTD LEMERELSRE—: 270 | 480 | 720 | mv
. [OSCMPSR]<OSCMPTV>=011
©a— Mg VBATD-U,V,W. U,V,W-SLC
L ME 5 Vos5 LEWNMERELORE—: 360 | 580 | 830 | mv
[OSCMPSR]<OSCMPTV>=100
& a— ra VBATD-U,V,W. U,V,W-SLC
L& ME 6 Vos6 LELVMERELSRE— 460 | 680 | 940 | mv
[OSCMPSR]<OSCMPTV>=101
VBATD-U,V,W. U,V,W-SLC
¥ a— hMaEH LEWVMERELORE—:
Lzwvgr | VoS [OSCMPSR]<OSCMPTV> 560 | 780 | 1050 | mV
=110, 111(max)
VBAT = 12V, U, VW FEE =12V
LEWMERELIORZ—:
ST —
ANBR || ging [OSCMPSR]<OSCMPTV> = 000 69 ; 165 | WA
(E1) TYRSAN—AF—TILLPRAE
Uy W [PREDRVER]<PREDRVEN>=0
n VBAT= 12V, U, VW I FEE =0V
LEWMERELORE—:
ke —
ANER 2 losin2 [OS?E/IPSR:]<OSCMPTV> 1900 50 ) 5.0 UA
(E1) TYRSAN—AR—TILLCRAE
[PREDRVER]<PREDRVEN>=0
LEWMERELORE—:
[OSCMPSR]<OSCMPTV> = 11x
ANEH3 | losina | sic | TYFEITAATAXZTULIRE | 4o | L 5 | pA
[PREDRVER]<PREDRVEN>=0
SLC inFiRAER
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TBOMOO3FG
H B i =5 pr & =N | RE | BRK | B
TUORNL TALE—BEEELORE—
7 ANE—B \Tehortils | - [OSCMP%DSHRZ]:;S;MF;?FSxOO 608 | 64 | 672 | ps
(£2) 1221 B,
TR T4 —BRERELORY—:
7 A NE—BB | rohortis | - [OSCMP%DSHRZ];OSSI;'\T;?FSxm 456 | 48 | 504 | ps
(£2) 1221 B,
TUORNL TAILE—BREBRELORE—:
74 "’"3'_5%'5'5 Tshortfil7 - [OSCMP%';ASHRZ]:SZSI(E;I'\E;?FSxm 304 | 32 | 336 | s
(£2) 1221 B,
TR T4 —BRERELORY—:
7 ANE—HE | Tohortiils | - [OSCMP1%';ASHRZ]:%SI§'\£;;’FS>=” 152 | 16 | 168 | ps
(£2) 1221 B8,

EAU,V, WERFISIEMOREE 7 7y 7 bt S TOET2, RIEBICMMOERT 7 v 7 558
BOTANERE LTRLET,

20 SMET FET A—7 /v a— MEBRIEOT V2 V7 402 — & LTiE, ERL7 1 v 2 —R5fi
1~4 L 1212 DTV E VT 4 VE—FEH 1 DRV TREINDIO THERELTIEIN,
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TBOMOO3FG
12.16. LIN
et /e 2 58 OB  VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C
H B 5 ¥ & # B/ | BE | &KX | B
Supply voltage Ve ECU operating voltage range 8.0 ) 18.0 Vv
range (Param 9)
Supply voltage Note : Param 10 of LIN configuration is
range Vsup defined 7.0V(min), IC requires 6.0 - 18.0 \Y,
6.0V (min) on 5V regulator.
VBAT  \Voltage range within which the device is
not destroyed.
Supply voltage |Vsup_non_ An optional time limit for the maximum 03 ) 40 Vv
MAX Ratings oP \value shall be at least 400 ms. No
guarantee of correct operation.
(Param 11)
\Voltage range within which the device is
not destroyed.
BUS MAX VBuUs_MAX_ (Param 82) 97 ) 40 v
Ratings RATING /An optional time limit for the maximum
\value shall be at least 400 ms. No
iguarantee of correct operation.
Receiver
threlshold vV Low Voltage: 0.4 0.53 Vv
voltage, th_rec Recessive Input Threshold(SAE) : ) 9 sup
recessive to
dominant edge
Receiver
threshold .
High Voltage:
d voltage, Vin_dom Dominant Input Threshold(SAE) 0.47 ) 0.6 Vsup
ominant to
recessive edge
BUS current Current Limitation for Driver dominant
limitati IBus_LiM state driver on VBUS = VBAT_maxd 40 - 200 mA
imitation
(Param 12)
Input leakage current at the receiver
Leakage | incl. slave Pull Up resistor as specified
current BUSPAS Aol LIN  |in Param 26 driver off VBUS =0 V -1 - - mA
(dominant) m VBAT =12V
(Param 13)
Leakage | Driver off 8V <VBAT <18V,8V <
current BUS_PAS_re VBUS < 18 V, VBUS > VBAT - - 20 pA
(recessive) © (Param 14)
Control unit disconnected from ground
GNDDevice = VSUP 0V <VBUS <18
Leakage IBus_No_GN V VBAT =12V Loss of local ground 1 1
BT - - mA
current1 D shall not affect communication in the
residual network.
(Param 15)
VBAT disconnected VSUP =GND 0
V <VBUS <18V Node shall sustain
Leakage Isus_NO_BA the current that can flow under this 23
oy ! . - - WA
current2 T condition. Bus shall remain operational
under this condition.
(Param 16 and SAE)
Voltage of Receiver dominant_ state_ N_ote: Param
Receiver VBUS dom 17 of LINPHY configuration is not 97 ) 0.4% v
. - defined minimum voltage. VBAT
dominant state
(Param 17)
©2026 38 2026-08-03
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TOSHIBA

TBOMOO3FG
B B i ¥ & # /N | RE | &KX | B
Voltage of Receiver recessive state
Receiver VBUS_rec (Param 18) 0.6 - - Vsup
recessive state
Recilc\)lﬁ:; gc:nter Vaus. onT E/Pilfn;(il;;l' = (Vth_dom + Vth_rec)/2 0.475 ) 0525 | Veup
Receiver VHYS = Vth_rec—Vth_dom
hysteresis | VHYS (Param 20 and SAE) 007 | - | 0175 | Vsup
THRec(max) =0,744 x VSUP;
ITHDom(max) =0,581 x VSUP;
Duty cycle D1 VSUP=70Vto18V;
(for worst case D1 tBIT = 50 us; 0.396 - - -
at 20 kbps) D1 = tBus_rec(min)/(2 x tBIT)
(Param 27)
<PHYFBRM>=0
THRec(min) =0,422 x VSUP;
[THDom(min) =0,284 x VSUP;
Duty cycle D2 VSUP =76Vto18YV;
(for worst case D2 tBIT = 50 us; - - 0.581 -
at 20 kbps) D2 = tBus_rec(max)/(2 x tBIT)
(Param 28)
<PHYFBRM>=0
ITHRec(max) =0,778 x VSUP;
ITHDom(max) =0,616 x VSUP;
Duty cycle D3 VSUP=7,0Vto18YV;
(for worst case D3 tBIT = 96 us; 0.417 - - -
at 10 kbps) D3 = tBus_rec(min)/(2 x tBIT)
(Param 29)
LIN <PHYFBRM>=0
ITHRec(min) =0,389 x VSUP;
ITHDom(min) =0,251 x VSUP;
Duty cycle D4 VSUP=76Vto18V;
(for worst case D4 tBIT = 96 us; - - 0.59 -
at 10 kbps) D4 = tBus_rec(max)/(2 x tBIT)
(Param 30)
<PHYFBRM>=0
Propagation delay of receiver
. (Param 31)
Propagation tox pa + bus dominant to RxD LOW/(trx_pdr) - - 6 us
delay * bus recessive to RxD HIGH(trx_pdr)
12.16.1 &R,
Symmetry of receiver propagation delay
Receiver delay t rising edge with respect to falling edge 2 } 2 s
symmetry Psym (Param 32) H
trx_sym = trx_pdf - trx_pdf
Bus Pull Up internal resistance
resistance1 RsLave (Param 26) 20 30 60 kQ
The serial diode is mandatory. Only for
Bus Pull Up valid for transceiver with integrated
resistance2 RumASTER master Pull Up resistor. ’ 900 ) 1100 Q
(Param 25) external resistance
LIN input Capacitance of slave node
; (Param 37)
(Gu‘;‘;‘;’:f;;‘g by| OV 250pF -220pF = 30pF max - - 30 | pF
design)
Current VBAT=12V, RT=25°C, Only working LIN
consumption in bus Wakeup signal _
sleep mode | lsieep LN VBAT  [Only LINPHY current consumption at - - 3 pA
(Guaranteed by [PMUSCR]<LIN_MODE>=0(Sleep
X Operate Mode)
design)
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TOSHIBA

TBIOMOO3FG
H H Bs nF C =B | RE | BEX | Hf
Dominant time \Wakeup pulse width from LIN bus
t LIN : - 1
for bus Wakeup| 12.16.2 2R, 30 50 HS
Turn off time to Turn off time from [Active] to
tsleep - - - 1 ms
[Standby] [Standby] state
Wakeup ;
Threshold voltage for Wakeup signal
threshold VBuswk LIN detection 0.4 0.5 0.6 Vsup
voltage
ESD
Susceptibility
HBM1 VESDLIN IEC61000-4-2 Conducted HBM -6 - 6 kV
pins LIN vs.
LINGND LIN
ESD
Susceptibility
HBM3 VESDLINS IAEC-Q100-002 -6 - 6 kV
pins LIN vs.
LINGND
X
(GPIO_8)
LN xauzc 0.6xVSUP
Vaus_dom 0.4XVSUP
RX
(GPIO_0)
tox_por trx_par
B 12.16.1 LIN Propagation delay #4A4 = > JFv—F
LIN
LINUARTRX
twake
AT—hk [R&2N1] [Warmup]
B 12.16.2 LINDominant time for bus Wakeup 24 = F¥—F
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TBOMOO3FG

12.17. PWM ;& {E R 1

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

-] B 2 5 InF & % =N | BE | BRK | B
HAEE H1 Vouth1 LN TILT v TR =3.6kQ V_?A(‘JT - VBAT \Y;
HAEE L1 Voutl1 7“»7 v T = 3.6kQ 0 - 1.2 \Y

s A B OMAARIT LIN bus 7 1 >4k

12.18. PWM ;& {5 [E13% 2

DT LINPHY. D ELHIFREM: & [Fl— T,

a7 X 55 ORER ST : VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C
- | B B 5 InF & % =N | BE | BRK | B
AL ELVE Vinh ) VCC | VCC | vcC v
EEH x0.86 | x0.91 | x0.96
ABLELE Vil ) VCC | vcC | vce v
BEL x0.82 | x0.87 | x0.92
ABDLELE , Vinhys=Vinh-Vinl
EEHys || PWMIN SEHRI R R
ANERA lin1 Vin=18V - 20 36 pA
ANEFR 2 lin2 Vin=0V -1 - 1 pA
=55 Cap timer DAATCRILT 4 ILA— e
ANTIRN Tpwmfil CPUCLK=40MHz, 128 é:ﬂ%’i% 6.08 6.4 6.72 us
T4NE— &, B 1221 B8,
BREH
[GPOPSR]<GPIOPSx>=00 : -1mA Vee
HAEEH Vouth2 [GPOPSR]<GPIOPSx>=01 : -2mA %0 8 - - \Y
[GPOPSR]<GPIOPSx>=10 : -4mA :
GPIO_9 [GPOPSR]<GPIOPSx>=11 : -6mA
/PWMOUT
0 BREH
[GPOPSR]<GPIOPSx>=00 : 1mA
HAEBEL Voutl2 [GPOPSR]<GPIOPSx>=01 : 2mA - - 0.5 \Y
[GPOPSR]<GPIOPSx>=10 : 4mA
[GPOPSR]<GPIOPSx>=11 : 6mA
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12.19. UART 1%
FratZe 56 OB« VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

¥ H £ 5 WF & & &N | EE | BRK | B
GPIO_10
_ /UART_RX,
EERE Fuart GPIO_11 - - - 1 Mbps
JUART_TX
12.20. SPI
a7 X 55 ORER ST : VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C
IH H £ 5 e & & &N | 1EE | BRK | B
o Txm
SCLK -
® 12.20.1, ® 12202 @, |=EL| . -
(TR5—) Tm E 12.20.1, © 12.20.2 & eons ns
LIk
. Txn
SCLK _ s
. ® 12.20.3, @ 12204 s|@, |E=FEL| -
(R L—7 Ts E 12.20.3, & 12.20.4 el ns
+
YRS —FE— R
SCLK "Low"LAJL | Twim 12.20.1, 12.20.2 B8, 0.4 - 0.6 Tm
INILRIE
vza—%—Fﬁ
SCLK "High" LA JL| Twhm 12.20.1, E@ 12.20.2 B8, 0.4 - 0.6 Tm
INILRIE
AL—TJE— KB
SCLK "Low"LR)L| Twls 12.20.3, ® 12.20.4 B8, 0.4 - 0.6 Ts
INILRIE
AL—TE—FH
SCLK "High"L~NJL| Twhs E 12.20.3, © 12.20.4 B8, 0.4 - 0.6 Ts
INJLRIE SCLK
TRI—FE— K
SCLK
I EMYIIBETF | Todsm E 12.20.1, © 12.20.2 88, - - 50 ns
RYTyP
—HAT—4EH
TRE—FE—FE
SCLK
A5 EMRYISIBT | Todhm 12.20.1, 12.20.2 B8, -20 - - ns
RYyTyP
— HAT— 55
TRI—FE— K
SCLK
UBENIILET | Tidsm ® 12201, © 12.20.2 B8, 55 : : ns
— ANT—2EH
B RE RS
TRE—FE— K
SCLK
I EMYILIBETF | Tidhm 12.20.1, X 12.20.2 B8R, 100 - - ns
RYyzyo
(AAT—2EE)
é?%%;ggﬁ cSs
N —SCLK N Txm
v v %EHEO _ _
ﬁ%J:?ﬁ‘U/ﬁf:’:'F Tofsm SCLK 12.201, 12.20.2 & 50 ns
RYyzyo
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dJn
St
..N

15 B & & =N | BE | BRK | BEfi
A L—TE— FE
SCLK

U5 LAY BT | Todss 12203, @ 12.20.4 B, . _ |3T+00 | ns

(HAT—2EH
EFERFRE)

AL—TJE—FH
SCLK

TEEMYITETAHY | Todhs 12.20.3, & 12.20.4 B8, 2T - - ns
Iy

(HAT—52 8H)

AL—TJE—FH
SCLK

HERILETAY | Tigss 12.20.3, B 12.20.4 %

(AAT—42E%
ERERRRE)
AL—TE—FH
SCLK
TH5EARY B FTAY | Tidhs 12.20.3, 12.20.4 &, 3T+20 - - ns
Iyo
—ANT—4 &
AL—TE—FH
CSN 5% -SCLK . - . 5 Txn ] -
B LAY I TAY Tifss X 12.20.3, ¥ 12.204 SE&, 20 ns
Tyo
YRR —F— FHE
SCLK Txm
5 EMYIEFAY | Tothm | CSN 12.20.1, 12.20.2 B8], 50 - - ns
IvY SCLK i
—CSN AAT7Y—F
RAL—TE—FB
SCLK Txn
THEMY I TMY | Tiths 12.20.3, @ 12.204 B, 20 - - ns
Iy )
—CSN AAT7Y—F
TE:
- B fnf & CL=100pF
- [GPOPSR]< GPIOPSx>=11 (6mA % /iE)
+ 1220 ITREHRAEE 72D 77,
- T 13 SSPCLK JE#] (40MHz /X 25ns)
- n X SCLK &l & SSPCLK ALt (n=12)
- m (L SCLK J&# & SSPCLK JE#idtt (65024 =m=2)

SCLK
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YRHA—[SSPCROKSPH>=0(1st TY P TT —4&FVF

SCLK(RR%—)
[SSPCROKSPO>=0

tOFSM

tWHM

tWLM

Tm

SCLK(ZRA—)
[SSPCROKSPO>=1

SDOH

tODSM

tODHM

SDIA A

CSNH A1

Y RZ—[SSPCROKSPH>=1(2ndTy P TT —4% 5V F)

tIDHM

tIDSM

G

1
I

tOFHM

S
<

fa

B 12.20.1 SPIEEXASM ST Fvy—F1

tOFSM

tWHM

tWLM

Tm

SCLK(RRH—)
[SSPCROKSPO>=1

SCLK(ZR%—)
[SSPCROKSPO>=0

SDOHi

tODSM

tODHM

SDIA

CSNitih

tIDHM

6
&

tlos$1<

tOFHM

S
NN

B 12.20.2 SPIEERXM I VT Fv—F2
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AL —J[SSPCROKSPH>=0(1st TY U TT —4& 59 F) Ts
HFss tWHS twLs
SCLK(ZL—2)
[SSPCROKSPO>=0
SCLK(RL—7)
[SSPCROKSPO>=1
|, tIDSS tIDHS |
SDIA A1 >L< K
toDSS tODHS
SDOH
tIFHS
CSNAA é
12.20.3 SPIEERA S VT Fv—F 3
AL —TJ[SSPCROKSPH>=1(2nd LY P TT —4%5YF) Ts
HFss tWHS WS
SCLK(RL—2)
[SSPCROKSPO>=1
SCLK(ZL—7)
[SSPCROKSPO>=0
| tDSS tIDHS |
SDIA 7 >K
tODSS tODHS
SDOH{ 71
; < tIFHS
CSNAH é
Bl 12.20.4 SPIBESX A ST Fv— 4
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12.21. GPIO
a7 X 55 ORER ST : VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C
-] B 2 5 WF & & &N | 1EE | BRK | B
AFLELVE _ vce
EFE H Vinh - x075 | - v
AALEVE . VCC
SEL Vinl - - " 025 | V
FIT7 v FEH | Rpullup - 30 50 100 kQ
FILEo iR | Rpulldown - 30 50 100 kQ
=FoE 3t
GPIO_x | [GPOPSR]<GPIOPSx>=00 : -1mA Ve
HAEEH Vouth [GPOPSR]<GPIOPSx>=01 : -2mA 0.5 - - \Y;
[GPOPSR]<GPIOPSx>=10 : -4mA :
[GPOPSR]<GPIOPSx>=11 : -6mA
BEEL
[GPOPSR]<GPIOPSx>=00 : 1mA
HABEL Voutl [GPOPSR]<GPIOPSx>=01 : 2mA - - 0.5 \Y;
[GPOPSR]<GPIOPSx>=10 : 4mA
[GPOPSR]<GPIOPSx>=11 : 6mA

12.22. Flash(Code Flash)

et /e 2 A ORBRSAM: - VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

S w RIEE

1HE s | mF &5 B0 | % | Bk Bify
NAREE - - - - - 42 | MHz
1) — FREH - - - - - 10.5 | MHz
T2 REER 1 - - [Tj=85°C, 1k BIME EAHBEED® 40 - - g
Flash B& - - - - 64 - |Kbytes
F—BTHERFAX ; - BamUEEAHCAL i (\;V;gs) : :
HERB - - |p4KB. Tj=-40~150°C - 80 - ms
B EA A - - [Tj=-40~150°C - 2 - s
HEITAvHHa4 X - - - - 8 - |Kbytes
HETO v YN - - |1 7Bawvy (8Kbytes). Tj=-40~150°C - 6.8 - ms
gEAHTAvIHA4X - - - - 128 | - | bytes
!%:Aﬁj A v 4 B 128bytes. Tj=-40~150 °c 2.4 - ms

DR JEREC bﬂif Flash )~ K7 7 & 2D wait & E%WET%)JAEZM%D *7,
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12.23. T DOk

a7 X 55 ORER ST : VBAT=6~18V, VCC=4.8~5.2V, VDD=1.45~1.55V, Tj=-40~175°C

- | B B2 5 RF & # =N | BE | BRK | B
AALELVE » \Y/ole;

EFE H Vmd*inh - %0.75 - - \Y

MDO

lj’%’fﬁ"ﬁ Vmd*inl MD1 - - - :/ocz(is \Y
FTILE VR | Rmd*pd - 30 50 100 kQ

12.24. 8B
Bat 7 A ORERSF - VBAT=6~18V, VCC=4.8~5.2V. VDD=1.45~1.55V, Tj=-40~175°C

IH B B2 5 mF & H =M | 1BE | &KX | B
Junction to BJA Junction, Ambient Bl D EMEH - 30 - | ow
F;Jalﬂ?((;tgljznTt:p WJT Junction, Package Top RS D E KT - 0.21 - ‘C/W
1

c ZOMEIFBAY I 2 b= a VORETH W RGHRAEE T, HATRAIIEmE L 8 A,
-« FMRIFIIBA T T,
o WP A X : 114.3mm x 76.2mm x 1.6mm (JEDEC JE#K : Jesd51-7)
J&# : Multi-Layer (Cu 4 J&)
Cu JEB/E : 35um (2/3 f&). 70um (1/4 J&)
Cu Emfi : 74.2x74.2mm2
CuVIA % : 16 (4mm x 4mm)
JEPHIRE . 25°C  (MEE)
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13. i F Bl 451

VBAT I anan!

T
&

CP1H CP1L CP2H CP2L VCP
NJ_ o VBATD iy
%
(VREF)
vee GHU
Cuce

9 VDD

1 GPIO_7/PWMOUT2/ADINO/UART_RX

|_
Reswh ||ﬁ

i

1 XIN

] XOuT

RCOM

|_
GLU C o 5—}

PWMIN Rew

LN /L_I TBOMOO3FG M

GPI0_9/PWMOUTO I
GLv - : I
RGL\/
Raswe ||ﬁ
GLW O3 |

RESETN

MDO

MD1

GPIO_10/FDL_UART_RX/SWDIO SLC

Raw

Rsic

GPIO_11/FDL_UART_TX/SWCLK

RSH

Rehunt
RRSL

RSL
GPIO_4/SDI/UART _TX s

GP10_3/SDO/UART _RX

ND GPIO5/SCLK
G / GPIO_0/HIO/UART_RX
GP106/CSN

GPIO_1/HIT/UART_TX
GPIO_2/HI2

&

13.1 G ERREI
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14. 52
14.1. M g~TiER
P-HTQFP48-0707-0.50-001 "Unit:mm"
9.040.2
7.0£0.1
4.4~46 .
HofHARHA R
37O [T 124
E 17 1 ;
= | I =T
= | == 3§ §
=== B 3R s
S - — - -
'—I:l: ®_____I ;13
“ /
FEEELEREREEE
M__L || 0.2240.05
; 1 = <
Emwlilalilalalilalalulililsmu
'K]0.08]5] g‘
° ﬂf \N—
0~T
0.60£0.15 &
1.0 TYP E
EE:0.14 g (%)
14.1 Sig~HER
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14.2. WRRTR

wns : TBOIMOO3SFG

ARARRARAARH

E\:

ELLLEEREERELS

RABRRRARAARN

¥ arm
TBI9MOO03

vy ha—F

O JAPAN

X 14.2 Ham

CLEELLERERLE

By

Wit

A ba— FRERERH)
2 3 0 1 G 0 0 1
|

0w MERIES (By FMEOBEAI—F)
FHITZI— FEXE)
SERARNa— K (BELEANEROERETSH HH)

WEFRS(EEEOT 2 HOKT)

__________________________________________________________________________________________________
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15. FHLD TFES LU HREVVEIR
151. FREDIFESER

(1)

(2)

T R RERIIHEIR O ER D, D 1 OO BB Y & bBX T bV T,
BHOERONTIUF L THHRAD ZENTEEE A,

MR ER A 2 5 LR, HEBIORLOFER LR | KR - BB L 2EEEAS 2L
MY ET,

T OFAER IC OEMFEOLE I KRBT TAVTT R0 K518, WYIRERE 2 — X2 MM LT
T8V, IC et Rk A B 2 7o 5, R 7o, 36 K OWAe A 0 b bkl S 5 52
HSIVA ) A R ERFRTHIES S 2 L HY . ZOfR, IC ICKEFHBIELT 5 Z & T, %
BE - FEKICED Z LD DY £, BERIZIT D REROMHALIE L, Bz f/ NRICT 572
W, b a— AOFECEETIR, TFARBSALE R & O RBENBLEL R £,

152. FRAEDBER

(1)

(2)

108 T T A A 1] 3 o ) R ]
GEHE: AL PR H——[R) X EDLHIRGATHLIC 2R#ET 2D TlEH Y A,

BER L, HONICEETCIREZ fRER T2 L 0 BV L7, kR KEREZBLIZHAR L.

T ERRIRILIC K 0 | EEFRHISREEE S R ICEME L o720 . BIET SRS IC A L
0T HZeNbY £, £-. BER. BEERIBERN R 254, 6 HIERIIC
LoTiE, IC BWEELEICLVIET L2035 £7,

BN (] %

BGERIEEE (B V—~L vy y MU VEE) X, EOXHIREATHIC 2 ki#T 5T
EH 0 A, BERIL, HSONITREVRIEZ fiEbRT 2 K o BV L E T, MR RKEREZIEZ
THHLZSAR Y, THAERIICE D, BUER RIS IEFICEEL 2 o720 BIET 5

AN IC DE L7052 E0nH 0 £,

e
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BamyYEkHhEOBREND

MRAEHFZHELVZFOFEALLVICEFRETZUT M) E0WWET,
AEHICBEINTWAIN—FIIT7, YVIFIIT7ELVVATLFEUT TIRER] E0VWET,

AHEFICEAT HEHRE. FEHOBBRNBRE. BRFTOESLGEICLIYFELGLICEREEINEZEAHYET,

XEICFDLEHDERMOEELG LICKEHMOEHERZELFTT, Tz, XEBICLILHDFRDERFEEZERTTE
BEMZEEREHERITHBEATH. LHARIC—YEEZMALY., BIRRLEY LBLWTLESL,

LFRE. EEEORLIZEOHTHNETA, FER - A FL—VHERIE—RISREBFEIHET 5680 H
UFET, AEREZCFEABECSEEE. AEROREHOHEICL VAR - B - MENAREINDIZLDHVE
SN2, BEHDEFIZBEWT, BEHDN—FIIT7 - VYIFIIT - DRATLICZRERRERHZTI5E%E
PREWLET, 8. BAPICERIZEBL T, RERICHT IRFOER (KEH. IHKE. 72—
b 7TUHS—ar/—b, FEEREEENVRFITVILE) BIUKRERNER S S8 0OMKTRAZ,
BERBAELREZCHREDL, ChITR-> TSN, Ffz, LEBEHLGEICEEOHET—42. B, RELIC
TIEMHBAR,. 70554, LI XLZFOMICARBEHLE EDEREFATI5EE. SEHROARE
MELUVRTLEETHRICEML. PEFROEFICEVWTERATSZHEIL T EEL,

AERE, FAICHEVRE - EREENERSN, FLEZTOBREORETNESG - FRIZREFZRIFI BN, B
RGMEREZSISECIBN, H LIBFHRTRALGHZELZREIENADOHHHEE (LT “FEAR” &0
) ITEASNDZLEFERSATLEREAL, REL SN TLERA, BERRICIKXEFABEERKS. MZE -
TSR, ERES (EmERSHRSR) | FEH - EES. DEBERKBTENSTENETTH. KEHIZERIZE
HIORARIBREET, BERARICHEASNGEICE, HHE—VODERZEAVERA, BF. FHEILHE
EEOFET, FEFHEE Web B a4 FOBHEVEDE 7+ —Lh o ERVEDE S,

AERENRE. BT, VN—RIVOZTFT YT, B, RE. IR, BRELGVTESY,

AEmE. BRADES. RURVGFICLY, Wi, FH. REZBELEShTOWSHGICERT S LETE
FEA,

AEMICEBE L THLARMFRET, HAOKKRMEE - CAZHAT 5-HDI DT, TOEAICKEL THHER
UVE=ZEDHH S EEZT OMOER 2T SR F-EREEDHFEZITILDTEHY FEA,

A&, EEICEDEHNFELEEERELSANGELEAKRENLTVRY . BHF, AEBE L UEMTERICEL
T, ATRMICHLEATMICEL—UIORE (HARBEDRKRIE. BRMEDORI. HEBN~ADESHDRL. FHROIEHE
HORE. E=ZBOEFDIRERLEZECHINICRLEL, ) ZLTEYFEEA,

AEG, FLEXERICHBH SN TV L EMERE. AERREIR[OREFOEN. EXFAOCEN. DL
ZTOMEERAROBMTHEALGVTCESL, F=, BHICERLTE, THEABRUNEESE . TRE
WHEERR F. ERHOWERBEENEETL. TNODEHDECAHICKYBELGFRET>TLES
L\o

AHGHD ROHS BEEMA E., FMICOEF L TREKBERNICLTAHERBEOETTHREAVAEDELZEL, K
HAOTHERAICKELTIE. REOMEDNESR - EAZEAGIT S RoHS 55%F. ERHIREEEEITE+7H
BEDOL, MAOBDERITEETHELD THACEZL, BEHRSDINDEREZETLLEVWI LICKYAELEEBEIC
LT, HE—YnEFEZAEVVIRET,

REZTNAR&AN—U A1t
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