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TOSHIBA
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TC7735FTG

TFT MRIR 2 f A i Bon s H R G A #IC

1. ¥R

TC7735FTG/R T RS FIC, &M T TFTHEER £ 5k i i B
BB AT A R A 2 7 78 (LCD) 3K 20 T 25K (1 4% # R K P o kb,
TC7735FTG & nJ AE pi v 5 3% 3 A 1] B 3K 3 BT 5 1) e T IR, 3R A
VCOMSUR A il . [Hith, JCPTARRA#h A S7 IR B TFTAIMIG IR 2 & ik 1
Bl 7N 2 o

TC7735FTGik Al i NN VR 5 F R A D RE, v b 2k B R, FHEA
HERAN R I s 2R R Bl . IXRETT SE I ANLCD R G4 AG . [H
B, RGN T HL IR OR A FL R R P PR L B SR AR T R, DAEKEICRK
FEFI Ak

2. NA

TFT LCD#H, MiRIE £ FRELCDIE LS

3. FHME

o HELCDEHHRFHIFEHIC

CH1: B&H/HHEDC-DCHH#Has

CH2: %EDC-DCH:#:3%

CH3: IEMFTHFRERE

CH4: VCOM/H 1315 7 FL. 42 Op-Amp
AL SRR N RG] : 4.5 V~16V
PN FE YR A ol FEL B

W EHOSC Hif: 1 MHz

Ae B R AL DDA 2R T 75 1 A0 B b

PO ERRAS P B M d ds CE I B PR IEF (PG 3 7))

VIR B AT IR (S (12C U 2R)

B AR

TARIREE : ~40~85°C
A : QFN32 5|

N

/ \\é
Sy

P-WQFN32-0505-0.50-001

P L N R R s P B P i A\ R s PRy R AR AL, LA B o R T DR L

#Hi: 0.06 g (JuAH)

7 B A MOSSi Y, Hxt i L HOR R . e A = S 08 (B b L 4 — AR B2
Yo SN T A AT B LR . R RIS TR A B AP
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TOSHIBA TC7735FTG
4. FHAE
s AVIN
* ORIV
xsTBY O BGRREx [ TSP lovP |
4.2V) uvLO D LX11
FpLEz
VDD42 CH1 to
> Chs _|
|
VREF _
VREF (F— IREF | *¢ VOUT1
POR
CH1 LX10
senD J—> W /T T
DC-DCH#: %%
OVP
v (J eFuse SCP OCP PGND
>
osc
CH2 O X2
EXTCLK o )
»|  [&HEDC-DCH:#i8s
SCP, OCP D vouT2
INT_EXT e
FEL YR 2 1) 3
SEI % |
R CP1N
YR IE R Thig CP1P
i H H R o) CH3 P10
ENABLE () AR > IEFR R
12c (x2/x3/x4) SCP O cP2N
R D cP2p
scL O VOUT3
SDA —
- CH4 DRVN
~ (x-3) SCP VOUT4
TEST O D vcomp
(D VCOMN
VCOMO
E4.1 FHE
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5. 5o

XSTBY
TEST
scL
SDA
PG
VCOMO
VCOMN

VCOMP

Ll
I
m
<<
Z
L

S INT_EXT

[m]
P4
O
n

TC7735FTG

QFN32

T

o | VOUT2

-
H
H

241 AVIN

®)
o
O

K 5.1 5] 4B

PVIN

| PVIN

LX2

PGND

LX11

LX10

VOUT1
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TOSHIBA TC7735FTG
6. 5|H#IR
% 6.1 5| e X
simsE | o 51 Bk
PVIN - RIRHT (1)
BT . TR 5 AVINGS THIR . L AVING T2 8 A Py 7 2 S 24 .
N | T @
OO0 T . TR PVINGS TARF A . LS PVINGG T2 191 B oy 577 s S B b
PGND i L YE GNDi T
R Nt (GND). 5 SGND T2 18] LA PN 3 7 20 S 56 5
SonD | moNDs T
M % ASE e (GND). 3615 PGNDIE T2 ] By 77 s S IS B
PR R B 3 T
VDD42 O | HIJoab e A a2V IR . 7 BVDDA2I TAIPGNDI T2 I 2658, DAE I, i
B
PR R B 3 T
VREF O | HCTT PR 1 BV I L . BVREF B T HIPGNDES T2 [ s 8%, DLRAs IR . Jok b s
ke,
STay VRRE R B B T (5 F )
TCT735F TG R I F Wl TXSTBY="L" i h ey 113247
I T
eI T A PR . ST ENABLESS T, F5ohl e L R A0 ) (TS 3 A 0 (T8 R ).
AR R TR .
ENABLE ENABLE ke
L LCD #Ht (CH1 % CH4)f1 VCOM ] Op-amp HIHJE: 435
H LCD #Ht (CH1 & CH4)f1 VCOM ] Op-amp HIHE: 43T
U L 25 17 S OO 3 & U
BN B 5 O A T T D)
EXTCLK 33\ SIS B ) % LB VD, TS S EXTCLIKHS T4 AR B 764 G640 B0 B, 120
INT_EXTS# Tt B i . 7E G ISR B, ASEXTCLKH THC B J9TT i .
I B (35 MRS T
LT Ay % oL 4 4 FEOS CI B 5
INT_EXT e
INT_EXT
L PO BB . % vV Bh 3470 F B 6 OSC Hhu.
H SN R % IR B R . BT EXTCLK 3 A B 5 .
FEINT_EXT 97 s P, 480 % VDDA23 T
PPClf b A3 T
scL i PCIm S, e . (V1)
TESCR BRI, ¥ JUERE S GND.
PO Nt T
SDA WO | it PCEE, R bR . (F 1)
TESCR BRI, ¥ JUERE S GND.

VE 1 ESDfR4" — ML 14 SDARNISCLES T (VDDA21l). 1, AiE5AMHBICI=%C sk,
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TOSHIBA TC7735FTG

#6.2 5| e X
sWsH | 10 51 g
A T
PG O | fECH1 ECHA WBIE ERIZITH, PO SIS T, b RN, R & 7 T T ekt th
7.
o CHA (G52 352 3 TV /7 RDC-DCA e 28)
| O | /DG DGR A AR B X TR0 T, O T
FEDC-DCH s FEDC-DCH: Bl A FE T 1 3 U e FE s o
CHY iyt 47 (4 FE/ 7 FEDC-DCAE H3)
VOUTT | O | BEHE/HEDC-DCH BB M. 7k FLDOE IS 5 LI HL FE (5 S MVOUTA 36 st i R L
). LA B BEAEVOUTA 35 7 RIPGND i 72 1, EDFT R s
N o | cre s eroc-oos
SO LCDBHT T 0 RGN, T MU BRI 3 V5 V. SR BB ELX2 I T
CH2 R T (¢ FEDC-DCH Het)
VOUT2 SUR TR AT P TR M FEDC-DC#: B3 M1t . 45 ob %8 BE R (EVOUT2 345 T RIPGND T
20, BRSO,
CP1P CH3 A A& B 1 (IEFR )
Shop | VO | e B (ECP P T RICP IN T2 . BL.CP2PY T-HICP2NI T2 1, BN i E b 52 b
CP2N . EEMEFIRGE AN, CPAPRICPANIM TR FF .
CH3 s A it 7 (E [ FE A 52
CP10 | O | JUiTHfithi s R AT RIL I . 45 oh 5 B FECPA O T IPGNDI T2 i), BT RAsE Ao I . 726678
ST, GO TR
CH3 W8t 6 7O FLA45 75 1 50)
VOUT3 | O | JUATHfth LCDBLH HEAN B 0 B . 5 oh 36 B B (EVOUTSH T RIPGNDI -2 ], BT Rt i
CHa 3 55 T (501 7 7 52
DRVN | O | JUWrss DR BRUEE I 10 S 5 . LB A B B, BT Ao, It
VOUT1 ) J B JE .
voure CHA 1f R B T (5 [ 1575 10.50)
R SR T TR A S L. DUSNIS SR BT U s B .
VCOMP | VCOM Op-amp = it N T
VCOMN | VCOM Op-amp 4 N i+
VCOMO (0] VCOM Op-amp )i H i T
VPP eFuse ] H &y A\ i+
5% E=VDDA42 i 1o
o WRT (3 T H)
A I T . 4 OB A S (GND).
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7. FN T S R B

71 HIFWRT

VE: W H B, ATRER

R 74 IR TSR AR

A R0 L P R L e — B

5| 2 FR S50 L
AVIN, PVIN D
AVIN,PVIN
PGND, SGND
SGND, PGND [}
7.2 BEHANIHHET
R 1.2 FHEBMAN BT SRR
v TR E I, VTR AT S R % P B R R I — )
5| B4 K SR
XSTBY PRI FL
XSTBY 100kQ
SGND »
vop42 [}
TEST N PR R
TEST EXTCLK EXTCLK v
100kQ
SGND O
vDD42[}
SCL scL [} i M\ {>0— P HL
SGND [}
vDbD42 [} ®
SDA

SDA [} ° AN >o— P IS FL B
PR L
| «

SGND[} * ®
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TOSHIBA TC7735FTG
£ 7.3 ZHEEH IR T HSROE R
E: BT EBEEN, WEER A2 % R el 2 L A —EB )
5| jE 44 Fx S5 H
PG
PG ot—— iz
SGND [ o
vDD42 [}
ENABLE INT_EXT ENABLE AN N
- INT EXT PIHREER
SGND [
VPP [] °
VPP
SGND [} *
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7.3 BRI T

R 7.4 DR\ T B SR RO B

VE: TR K, R RE AL AR R B P B R L B

EILER

SRR

VDD42

AVIN [}

vDD42 [}

SGND [

VREF

vDD42 [}

VREF [:

SGND [} ®

VOUT1

VouT1 [}

SGND, PGND [}

LX11

PVIN [ *

LX11 [}

PGND [} ®

LX10

vouT1 [ »

Lx10

PGND [ .
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TOSHIBA TC7735FTG
R 7.5 B\ I RS B
VE: HWTEREE P, AT RE TS R s I Bl 2 I A ) — 4y
3] 54 K s B
VOUT2
VOUT2
SGND [}
vouT1 [
LX2 Lx2 [l
PGND [ .
vouT3 [
VOUT3 +
PGND [ *
CP2P
CP2N cpan [ ’
CP2P CP1P %
CP10
CP1P
CP10 PGND [} ®
vouT1 [}
CP1N CPIN []
DRVN DRVN
PGND [ o
PGND [} *
VOUT4 %
VvouT4 [} *
VOouT1 [}
VCOMN VCOMN
VCOMP vcomp [
VCOMO
VCOMO
PGND [ .
10 2014-09-25



TOSHIBA

L

TC7735FTG

8. ThREMHRIEVLHA

TC7735FTG R A LCD UK BN BT i I B . AT A s R B (VCO) AT i M iR, R T DU b s J5 5K 3 (1 780 R H
JH(AVDD), | 133 ) = LR (VGHED A E B PR (VGL), BA K& VCOM ) HEL R

VOUT3
VOUT4

TC7735FTG

VCOM

VOUT2
VOUT1

VGH

WEEE)

VGL

VCOM

LCD#H

VCC

AVDD

TC7735FTGA] 45 2% FL IR 1 % B f R ZKPFION/OFFIGUA H 2 i, JiR

K 8.1 R4 E

S ANB|INHeFuse, FSEHLREIIERIMAL .

* 8.1 wEHMH
it PRt v B 7 0 ()
VOUT1 9.2V 5~15V (0.2 V)
VOUT2 3.3V 3~5V (350.1V)
VOUT3 18.0V 14~22 V (0.2 V)
VOUT4 6.0V -5~-15V (3:0.2 V)

VRIKZ]

TE: TCIE IR AE S B R R e e B AR AT RS D RE e U BN, 2 IR P AR

R HE P AT IR ThRE . IR IX LKL

11

2014-09-25



L

TOSHIBA

TC7735FTG

8.1 BAEUHA

it 8.2 Fi/nXSTBYMENABLE G 7 X E, WHMTCTT35FTGIEITHI.

POWER OFF
PVIN, AVIN ON PVIN, AVIN OFF
XSTBY= “L”
DEEP_STANDBY
XSTBY="H"

WAKEUP 5 2l 5401 A i%

\

f

STANDBY & 312 &

ENABLE= “L

-—//

UVLOG I
STARTU

ENABLE= “L”

TSDAEM

A

N

JA BIGFF 72 1

IOVP, UVLOf#R:

IOVP, UVLO, TSD, SCP#uill

OPERE/

PROTECTEDI ¥ & i H

_ _ENABLE= “H”

ENABLE=" L”
@o? HF
FH R
& 8.2 A K H K
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TOSHIBA TC7735FTG

8.1.1 DEEP STANDBY
DEEP STANDBY ] APVINFIAVIN$EftHiJE. XSTBY="L"%i\. FiAOSCHLI . PN ERFR &5 F1 & HL R HL B 35040 0% P
o RIMEEAE [ PVINATAVIN) L U5 b eI, 47 AT GR R AIG FL VAR 3R 5D

8.1.2 WAKEUP
FEMXSTBY N m T2 J5, JLA4R7ROSCHIUE A N A L SR sl s i . 1l MeFusei th 2 A7 4% 1 EAH -

8.1.3 STANDBY
FESTANDBY# R, i W AL 8 80 fEXSTBY A“H”, EENABLE Jy"L"f 46£F Fi47. Al#I12C, Il Rk 1E
WA E . WEHLCDHIS H IR BB <

8.1.4 STARTUP
IR I IETE AV COM/E 3 (1) Op-Amp v 8 1 44 & P WSTANDBY it AE|ENABLE, % b Pk #ies). Bl
Wy B ke T35 A s e ELAE . AR A HIRIEIEATVCOM Op-AmpHI#GES) )5, = RI4 ZOPERATERK. fESTARTUP
A, A R ORY L ER (SCPAIOVPER AN B 24

8.1.5 OPERATE
P BB TERIVCOM Op-Amp AR, HFrA R IhaEXIHA 1. PG Tt KA. fE& RS DifE (OCPERSM)
FELAR AL TR B R )5, BT ZPROTECTEDRE N 7EAThRETHE I ERN [N, S g g il 2] .

8.1.6 STOPSEQ
EOPERATER A K G, DR KP4 AZ|ENABLE, #[8 T RGBS % B, T RGBT a5 A7 a8 i B AH -
FE P IR I, 1847 Rl 2STANDBY i

8.1.7 PROTECTED
TE HL Y JE 18 (¥ 4t IOVP,SCP,TSD 5 UVLO ) {& 4 I fig ¢ [ B, & )\ STARTUP 5 OPERATE #% x{ B % %
PROTECTED#{X. PG T AHI-Z., TEIOVPEUVLOM BRI, %1217l ZSTARTUPHIH
TEAR H P A BIENABLERY, i%iz47 B3 Z STANDBY (.
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TOSHIBA TC7735FTG

8.2 HHEBUHEHTHR)
TC7735FTGRMIZCIH R MLk, AT bl Zmres.
WE 8.3 fix, i SCLAISDA T, HEHiEEZE/MFMCU.

VDD42
MCU TC7735FTG
SDA () . () SDA
scL () :I) scL
cpio () j/ XSTBY
apio () () ENABLE
& 8.3 EBEZEMCUKIBIT

1 BIESTANDBYHE A N AL #7458 (XSTBY="H", ENABLE ="L"),

8.3 HiFasHhtE
WS E PR
IR EEA T B 28 03h 5 £ 58 06h 5 %7 4%.

*8.2 FAHMuE
HI

_— D7 D6 D5 D4 D3 D2 D1 DO R/W
00h R SEL_REGI SLP_SEL [1:0] - PWIDE_SEL [2:0] R/W
01h CH3TIM_SEL [1:0] CH3DIV_SEL[1:0] CH4DIV_SEL[1:0] TR R/W
02h CH1_DLY [1:0] CH4_DLY | CH1_FDLY | FSQ_SEL - - - R/W
03h fRE IR CH1_VSET [5:0] R/W
04h - N - | CH2_VSET[4:0] R/W
05h - 1R CH3_VSET [5:0] R/W
06h - 1R CH4_VSET [5:0] R/W
07h - TSD UVLO OVP SCP_CH1 SCP_CH2 | SCP_CH3 | SCP_CH4 R
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TOSHIBA TC7735FTG
8.3.1  #E(00h)
H7 7 6 5 i 4 73 2 71 £ 0
00h e SEL_REGI SLP_SEL [1:0] PWIDE_SEL [2:0]
YIUR{E 0 0 0 1 0 0 0 1
SEL_REGI D ik FeFuse Bl & 1725

SLP_SEL [1:0]
PWIDE_SEL[2:0]

W A7 EEE0”.

HESEL REGI="1", BI7]J5 H %1758,

% 8.3 SEL_REGI

SEL_REGI Tt
0 eFuse: B
1 T B

B NANERI BRI I T R A S (B2 E K 8.4)
i NANERIN B (R T 2R SR (B2 F R 8.4)

% 8.4 SLP_SEL, PWIDE_SEL

AN B A SLP_SEL [1:0] PWIDE_SEL [2:0]
400kHz~800kHz 11 100
800kHz~1.2MHz 01 001

15
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TOSHIBA TC7735FTG
8.3.2 #HE(01h)
H7 i 6 5 i 4 3 2 71 70
01h ‘ CH3TIM_SEL [1:0] CH3DIV_SEL[1:0] CH4DIV_SEL[1:0] i
VIR 0 0 1 0 1 0 1 0

CHSTIM_SEL [1:0] : CH3: [FFRHBEMNZEHENKE

8.5 CH3TIM_SEL

CH3TIM_SEL [1:0] 22 ¢
00 x4
01 x3
10 x2
11 LR E

CH3DIV_SEL [1:0] : CH3: FFHESHLIEE
YA 2 125 kHz.

# 8.6 CH3DIV_SEL

CH3DIV_SEL[1:0] S
00 1/2
01 1/4
10 1/8
11 AR E

CH4DIV_SEL [1:0] : CH4: & EESMILIHE

VIR i E 9125 kHz.

% 8.7 CH4DIV_SEL

CHA4DIV_SEL[1:0] Vil
00 12
01 1/4
10 1/8
11 AR E

e A7 1-0: [HEE"MO0%.

16

2014-09-25



TOSHIBA TC7735FTG
8.3.3  #E(02h)
H7 7 6 5 i 4 3 £ 2 [oA| 70
02h ‘ CH1_DLY [1:0] ‘ CH4_DLY CH1_FDLY FSQ_SEL
EIEtiEN 0 0 0 0 0 0 0

CH1 _DLY [1:0] CH1 %t b 2E iR i [A] ()4 &

% 8.8 CH1_DLY

CH1_DLY [1:0] TEIR I A
00 40 ms
01 20 ms
10 10 ms
11 CH2 ETJ}(35%(90%)

CH4 DLY CH4 %t LA 2B iR I [A] ()4 &
% 8.9 CH4_DLY
CH4_DLY FEIR S} [A]
0 20 ms
1 10 ms
CH1_FDLY : CHI %t R B& ZE R I 8] R V% B o
% 8.10 CH1_FDLY
CH4_FDLY JEIR B} [E]
0 4 ms
1 2ms
FSQ_SEL : CH3 FICH4 % _EFHIBTF % E

% 8.11 FSQ_SEL

FSQ_SEL TR
0 CH3=CH4
1 CH4=CH3

17
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TOSHIBA TC7735FTG
8.3.4 #EVOUT1 (03h)
L7 {7 6 fii 5 i 4 fir 3 fr 2 (A (A
03h e ‘ CH1_VSET [5:0]
VI 0 0 1 0 1 0 1
CH1_VSET [5:0] HEVOUTI1.
# 8.12 CH1_VSET
CH1_VSET CH1_VSET CH1_VSET CH1_VSET
VOUT1[V] VOUT1[V] VOUT1[V] VOUT1[V]
[5:0] [5:0] [5:0] [5:0]

000000 5.0 010000 8.2 100000 11.4 110000 14.6

000001 5.2 010001 8.4 100001 11.6 110001 14.8

000010 54 010010 8.6 100010 11.8 110010 15.0

000011 5.6 010011 8.8 100011 12.0 110011

000100 5.8 010100 9.0 100100 12.2 110100

000101 6.0 010101 9.2 100101 12.4 110101

000110 6.2 010110 9.4 100110 12.6 110110

000111 6.4 010111 9.6 100111 12.8 110111

001000 6.6 011000 9.8 101000 13.0 111000

001001 6.8 011001 10.0 101001 13.2 111001 LW E

001010 7.0 011010 10.2 101010 13.4 111010

001011 7.2 011011 104 101011 13.6 111011

001100 7.4 011100 10.6 101100 13.8 111100

001101 7.6 011101 10.8 101101 14.0 111101

001110 7.8 011110 11.0 101110 14.2 111110

001111 8.0 011111 11.2 101111 14.4 111111
VE: fi7 7,07 6: [EEE0.
e WEENABLE="L"H ] AR ik L Ik
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TOSHIBA TC7735FTG

8.3.5 HEVOUT2 (04h)

L7 47 6 175 17 4 173 41 2 471 470
04h - 18 - CH2_VSET[4:0]
Yk 0 0 0 0 0 0 1 1

CH2_VSET [4:0] : #&VOUT2. (F 1)

% 8.13 CH2_VSET

CH2_VSET[4:0] VOUT2[V] CH2_VSET[4:0] VOUT2[V]
00000 3.0 10000 46
00001 3.1 10001 4.7
00010 3.2 10010 4.8
00011 3.3 10011 4.9
00100 34 10100 5.0
00101 3.5 10101
00110 3.6 10110
00111 3.7 10111
01000 3.8 11000
01001 3.9 11001
01010 4.0 11010 B E
01011 4.1 11011
01100 4.2 11100
01101 43 11101
01110 44 11110
01111 45 11111

VE 1. VOUT2iti [ ¥ E: VOUT2 < V|yx 0.75
FHAZHEME, JFERRIRFEAMIMBERL . E A LFREIT %4 T RIEAT).

A6 [HERE0.
VE: I BENABLE="L"R 7] 2 A5 1 FLJE o
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TOSHIBA TC7735FTG
8.3.6 #EVOUT3 (05h)
7 17 6 L5 1L 4 £ 3 £ 2 Az 1 £z 0
05h - e CH3_VSET [5:0]
YIUR{E 0 0 0 1 1 1 1 0
CH3_VSET [5:0] : #&VOUTS. (F 1)
% 8.14 CH3_VSET
CH3_VSET CH3_VSET CH3_VSET CH3_VSET
[5:0] VOUT3[V] [5:0] VOUT3[V] [5:0] VOUT3[V] [5:0] VOUT3[V]

000000 010000 15.2 100000 18.4 110000 21.6

000001 010001 15.4 100001 18.6 110001 21.8

000010 010010 15.6 100010 18.8 110010 22.0

000011 010011 15.8 100011 19.0 110011

000100 010100 16.0 100100 19.2 110100

5 |-

000101 010101 16.2 100101 19.4 110101

000110 010110 16.4 100110 19.6 110110

000111 010111 16.6 100111 19.8 110111

001000 011000 16.8 101000 20.0 111000

001001 011001 17.0 101001 20.2 111001 2 ERE

001010 14.0 011010 17.2 101010 20.4 111010

001011 14.2 011011 17.4 101011 20.6 111011

001100 14.4 011100 17.6 101100 20.8 111100

001101 14.6 011101 17.8 101101 21.0 111101

001110 14.8 011110 18.0 101110 21.2 111110

001111 15.0 011111 18.2 101111 21.4 111111
1. VOUT3 JuERXE: VOUT3 <VOUT1 x2-0.97V

{VOUT3 <VOUT1 x3-1.33V

aVOUT3 < VOUT1 x4 -2.82V

(FHASHE, FRERBRTZEMINEEMS . EifAEbRET 40 TRIET).
T fr 6 FEEE0.
VE: & BEENABLE="L"RI ] A5 18 FLE o
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8.3.7 #EVOUT4 (06h)
L7 fii 6 fii 5 i 4 fir 3 fr 2 (A £z 0
06h e CH4_VSET [5:0]
VILATE 0 0 0 0 0 1 0 1
CH4_VSET [5:0] : WEVOUT4. (GE 1)
% 8.15 CH4_VSET
CH4_VSET CH4_VSET CH4_VSET CH4_VSET
VOUTA4[V] VOUTA4[V] VOUTA4[V] VOUTA4[V]
[5:0] [5:0] [5:0] [5:0]

000000 -5.0 010000 -8.2 100000 -11.4 110000 -14.6

000001 -5.2 010001 -8.4 100001 -11.6 110001 -14.8

000010 -5.4 010010 -8.6 100010 -11.8 110010 -15.0

000011 -5.6 010011 -8.8 100011 -12.0 110011

000100 -5.8 010100 -9.0 100100 -12.2 110100

000101 -6.0 010101 -9.2 100101 -12.4 110101

000110 -6.2 010110 9.4 100110 -12.6 110110

000111 -6.4 010111 -9.6 100111 -12.8 110111

001000 -6.6 011000 -9.8 101000 -13.0 111000

001001 -6.8 011001 -10.0 101001 -13.2 111001 R E

001010 -7.0 011010 -10.2 101010 -13.4 111010

001011 -7.2 011011 -10.4 101011 -13.6 111011

001100 -7.4 011100 -10.6 101100 -13.8 111100

001101 -7.6 011101 -10.8 101101 -14.0 111101

001110 -7.8 011110 -11.0 101110 -14.2 111110

001111 -8.0 011111 -11.2 101111 -14.4 111111
7E1: VOUT4IEHI1EE: VOUT4 > VOUT1x(-3) + 5.97 V

(ENSHEAE, R T 2 A AMR A o G HIASEPRIZAT 26 1F T 1iEAT).

e A6 REER0.
H: WEENABLE="L"BI A] S48 i il Lk
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8.3.8 RZAELH(07h)

£ 7 i 6 i 5 fir 4 i 3 fir 2 iz 1 iz 0

07h - TSD UVLO OvP SCP_CH1 SCP_CH2 SCP_CH3 SCP_CH4

BIGAE

fir 6-1: F ARy RTINS R A5 -

xR 8.16 WAL H
i AR ik HiE="0" | HdE="1
6 TSD 2 H TSD (ALY SRR 45 5 FAbl frdil
5 UVLO 2 HHUVLO(K HEHE B KR 45 FAR fril
4 OVP 2 1 OVP G HL R B4 R AR5 5 o FAl Kol
3 SCP_CH1 | #:tCH1 FISCP (B HRY) AHRAKISE 5 . FA Kl
2 SCP_CH2 | iftHCH2 FISCP (STBk 1Ry AHRAIRIISE 5. FAbl frdil
1 SCP_CH3 | iftCH3 FISCP (STBk 1Ry AHRAIRIISE 5. FAbl fordil
0 SCP_CH4 | #:tCH4 [ISCP (B HRY) AHRATKIISE 5. FAl Kl
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8.4 HIFIRF
8.41 _LHJFF

DEEP_ | STANDBY OPERATE

TANDB\V
AVIN
PVIN ]

< »|
XSTBY — ¥ BHE SIS0 ms(/ME).
ENABLE
EXTCLK
(4 INT_EXT=HH) 0 ms(f/MiE)| 2 ms(JLAL{H)
90% WEE : 2.5V/ims
CH2(vVCC)
CH1_DLY[1:0] (40 ms/20 ms/10 ms/CH2 |-+ (2 #1i%90%))
¢ > WG : 2.5Vims

CH1(AVDD)

CH4_DLY (20 ms/10 ms)

»
»

A

CH4(VGL) WA+ -2.5 Vims

20 ms (it 2 {f

CH3(VGH) WHE: 2.5 Vims

VCOM

& 8.4 LHIJFfFE
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8.4.2 THJRF

OPERATE> STANDBY X g‘?/fﬁﬁBY)

AVIN
PVIN

Y

XSTBY B
H: DBAUEXSTBY ¥ & N L

N i S, =
ENABLE 1EHIHOFFI 52 )i -

EXTCLK
(4INT_EXT=HHY)

10 ms(f K AH)

A
v

»
»

CH2(VCC) 6 ms(JAU1H) 10% =

A

CH1(AVDD) CH1_FDLY(4ms/2ms)

2 ms(JLAYAF)
(1) FSQ_SEL=0 ( CH3—CH4)

CH4(VGL)

»
«<»”

CH3(VGH)

(2) FSQ_SEL=1 ( CH4—CH3)
CH4(VGL)

an

CH3(VGH)

2 ms(HLAI{H)

K 8.5 FHIJRF

24 2014-09-25



1>:3'8
TOSHIBA TC7735FTG
8.5 R¥Thee
8.5.1 RIESE(UVLO)ThRE
R 52 (UVLO) Thg T k> AVING T8 B 512 i #s . ZEAVING 7R A 4.0 VOLANE) B BL F I, UVLOZ)
BERNTAE. 7EHERS: 5 psGURM) A EIT4.2 V GAUEE, 1Z17H% £ PROTECTEDRZ, J4506h [5] (UVLO)KE

8.5.2 1 B AL (OCP) T g
i LA (OCP) Ty fig 1T 7 1H1CH CH1 8L CH2/ID C-DCHE e 3 3oF FLIR BeIR . ZEDC-DCHEH 8 10 i MMOSFET A Hiifi ik
B4 e, OCPINASEIFFLE TAE. OCPRMME I T: CHLMIRSN > 0.8 A (LAE), CH2MIR > 1 A (JLAH)
o fEOCPHAG MBI, DC-DCH s MMOSFETEI# 5%k, (LMMOSFETM AT IF. OCPIIREZYIHAEIR T1E.
i, OCPHI{E T — MG B BB RIE, 1EHIs TR LMK S .

8.5.3 5E B AR (SCP)ZhRE
SCPIAE AT 7 1ETCHE % HL U5 461 4 5 A ) 3o L o A SR o 2% ekt A ) 52 B50 7 0) PR R A 280/ S (B
S 4 4 LU (19 80%) I, SCPIhAS BN FF44 T4 . 43 AE 1ms (SUEUE) Py ASHEE ) fL PRI, 3247 B %% 2 PROTECTED R

%, JH¥06h [3:0] (SCP_CHx)% & H717.

8.5.4 #RHL(TSD)ThEE
HOEHL(TSD) T AE T By L TCH: Py 3 #0764 S0IEL R 1 150 *CUHUBLME) T, TSDIHASEN LS TAE. iR R 7E 1
ms (AUE) N FFEFI130 °CORAUEELLL R, TS /TEI#ZPROTECTEDR A, 44 06h[6]1(TSD)# & A1,

8.55  FAMHERS(OVP)
By Nk P R (R4 R LETC A AVING ¥5 HUR S8R . ZEAVING G ¥ iU ALy 22 VURAUE) s A LR, CHI FICH2
PRI AR R IR T . FEAVIN 3 PRI FRES] 17.0 V. GR/MED LURI, 1817 A 30k 5 SOPERATEIRZ .

8.5.6 i ol L R AR (OVP)
iy o L PR T 9 1E TG CH1AID C-DCH% e 35t M R SR . — ELVOUTT 3 7y Fhy P e e (B 2 8 % ) v IS
120%), OVPHIJF4A TAE. MiH, —EHEALL 5 psCBE) N ARIETZBME, Wiz #%ZPROTECTEDRA, H 06h
[4] (OVP)RI# 1% B 717,
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8.6 #[O
TC7735FTG A @ I12CH: 1% B & AL,

HAFFT2ChRE I N B2 AT M P 30 (400 kHz), TTHEAT SIS N LS

N FUGEREL, DL R FE SR, TCT7735FTGRIM & 244 Hukik CL 4% 8 2 25 0b1001101. A XKEANFEIUH, ESEK 8.6 2K

8.9,

SCL

SDA

#8.17 IPCEO¥H

55 P
S FHUR %A
Sr 05T R B A
TR 2% i 2 bk (7 67)

R B (RIW=1)
w B (RIW=0)
A WG (i L)
NA FEFIME T (i HIZ)
P & 1A

s M Hu b
(7 1/0x4D)

NSl
(7 132/0x4D)

WA

AR A Holf
(8 ) (8 fir)

1K0Q0k1 A1 K041 K0 LA RA7)A6 A5 kA4 kA3 R A2k A1k AOL A R D7RD6RD5AD4 K D3R D2k D1RDOL A

&|8.6 LXK E AN

FFAF A L

(8 fi)

F8.7 EEE AR

e EELEGANENXT, BIEASWSAEEFF4 07h, HACKHIfE 5 2GR M.

SCL

SDA

TR % il
(7 £32/0x4D)

MVt

A7 HiHE
(8 fr) (7 £5/0x4D)
E 8.8 B RBEEUE

Al P
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TOSHIBA

I E 2 M St
(7 £i/0x4D) (8 fir) (7 {/0x4D) (8 fir)

SCL

SDA

&l 8.9 BEAERURN

TE:  EACKBEBLE A1, WTMCUNSIC B s k2%
TR IR AR PN ERY, TCT735FTGHT JFSDAF S5 A sk o W RS Ab 4 U7 PR, WA 32 Sodis R e i
HIN Bt Fr s gegisatt
e Wy RIS TR T b, D A R W TR R
Berh W ey @ A RIPAT . G E A B R OBk AT

i
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9. #aNtEKAEE(Ta=25C)

i

1
H2:
:3:
H4:
11:5:
11:6:
7
11:8:

R 9.1 LB ABUEE

Rk 75 BUE H AT
-0.3~18
FLI LR AVIN,PVIN v
40 (1)

HL Y F SGND, PGND +0.3 v
Ui HUE (FF 1) e -0.3~40.0 v
Ui HUE (7 2) Vin2 -0.3~30.0 v
Ui FHUE (7 3) Vin3 -0.3~18.0 v
Ui B (VE 4) Ving -18.0~0.3 v
Ui B (VE 5) VNS, -0.3~7.8 v
Ui - HLE (VE 6) Vines -0.3~5.5 v
Ui HUE (7 7) Vin7 -0.3~8.0 v

ke PD 4.2 (7 8) W

TAEHE Topr - 40~85 °C

P RURE Tj 150 °C

A Tstg - 55~150 °C

SN AR PR A B KBV (S — AP RE NS R, AR VE IR AN IS (R R DR ) X L2 5T B K
e WRAERAE W RDE AT AT RAUE i, R E AU E S R A TR A, HAR B RStk 575 drth A i
AT ORI . BRAh, RS AU (B A1 0 B REAT $RAE T B BT 7 FL Aih 150 48 B W, 4R R/ 505 4. 8 F 2 1) I
et RRERH IRAEALMTIZAT A AF T HA S8 S X RBUE (. fERA . BIEEM/SGEAT B2 00, 56 I
BA SR i L RO T Tt A0 26 A o

LXAIFILX2 %5

VOUT3, CP1P, CP10, CP2N, FICP2Pi -

VOUT1, LX10, DRVN, CP1N, FIVCOMPii; ¥

VOUT4 siii

VCOMNFIVCOMOYii; ¥

XSTBY, SDA, SCL, ENABLE,, EXTCLK, INT_EXT, PG, TEST, VDD42, VOUT2#IVREF i J-

VPPiifi -

PBHIME . 2 fF: 81k 2 bt )= JEDECHR
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10. HAS5eMHE
10.1 DCH#%: (1)
10.1.1 FLFEI4HE
% 10.1 DCHE: (1)
(VIN=14.0 V, PGND =SGND = 0V, HTa =25 °C, {H5#H W KHERERI)
etk iR MR Z A ME | ARME | BORME | A 511
AVIN
TAEHE VIN Ta =-40~85°C 4.5 — 16 \% PVIN
IOVP il Ht Viovp 21 22 23 vV | AVIN
IOVP i Viovp Hys — 5 — vV | AVIN
UVLO TAEHE VuvLo AVINF % 3.8 4.0 42 vV | AVIN
UVLO Hig# VuyvLo Hys — 0.2 — Y, AVIN
VDD42 i VREG42 — 4.2 — v | vDD42
VREF HJ VREF — 15 — vV | VREF
AVIN
Q1 XSTBY="L"(DEEP_STANDBY) — — 12 uA | pvIN
NP, XSTBY="H", ENABLE="L" AVIN
THAEHL ICC1 (STANDBY, PROTECTED) — — 45 mA | PVIN
AVIN
Icc2 ENABLE="H’(OPERATE) 7t {/j — — 10 mA | pvIN
SR DE fOSCINT 850 — 1150 | kHz
SN ER IR | foscex 400 — 1,200 | kHz | EXTCLK
yhisit e DUTY fOSC_duty 40 — 60 % | EXTCLK
ENABLE
VIH1 1.8 — — XSTBY
NGNS v | EXTCLK
VIL1 - — 0.5 INT_EXT
SDA, SCL
TTsD g LTt — 150 —
TSD Kl C
TTSDHys it J5 — 20 —
i LR VoL ISINK=4 MA GND — 0.5 v | PG
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10.1.2 CH1H3If& E/FHEDC-DCH#:5%
% 10.2 DCH: (2)
(VIN =14.0 V, PGND =SGND = 0V, HTa =25 °C, {HBH BRI
ek ik MR A 1 BoME | SR | B | 3
fan L Vo1 P B B 7 5 () — 9.2 — VvV | VOUT1
A LR F R AVo1 1.5 — 15 % | VOUT1
OCP (U HLF KM locp1 TR T — 0.8 — A
SCPH Il K Vscpi - xv(% - v | vouTt
CORILNiRipbust.Ed VsR1 FEJABNIT, LUK 2R 9 B — 25 — | vims | vOoUT1
KBS 1 KAl I0UT1max 100 — — mA | VOUT1
: J@ideFuseS N, AR H H % .
10.1.3 CH2[&EDC-DCH#5%
# 10.3 DCHx (3)
(VIN =14.0 V, PGND =SGND = 0V, Ta = 25 °C, {8 %A Ui K1E RGN
vk ik WA EoME | ORE | o | B 51 i
it R Vo2 RSB R () — 3.3 — v | vouTt2
R IR S ANV o2 -2.0 — 2.0 % VOUT2
OCPIKI{H LKl locp2 — 1.0 — A
SCP il Vscp2 — xvgé — v | vout2
Y Y P o VsRr2 TERBIS, DURTERH A SR Bh | — 2.5 — | vims
KB AE IR loUT2max 500 — — mA

vE: @ideFuseS N, AU H .
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10.1.4 CH3EEZHE

% 10.4 DCHRt: (4)
(VIN =14.0 V, PGND =SGND = 0V, HTa =25 °C, {HBH BRI
it (R bR s wAME | BURME | ROKME | B L
Y LR Vo3 PR () — 18.0 — Vv | vouT3
A LR F R AVo3 2.0 — 2.0 % | VOUT3
SCP Il Vscp3 — Yg_g — v | vouTs
TEASE FH A1 I Ao
SIS kS fsw3 (Y BRI B LG ) 100 — 200 | kHz
AYE: 125 kHz
Y Y P o VsR3 FEAT ] P9 I i — 25 — | vims | vOUT3
N ALioE N} l0UT3max 2 — — mA

vE: @ideFuseS N, AU H .

10.1.5 CH4f1 ZE %%

#10.5 DC##%: (5)
(VIN =14.0 V, PGND =SGND = 0V, Ta = 25 °C, {H %4 ¥ (15 K A1)
it 5 Mk RAME | BURME | ROKME | AT gl
LR Vos bR E R () — -6.0 — v | vouT4
A PR PR AVo4 5.0 — 5.0 % | vouTa
SCP il e Vscp4 — Yg_g — v | vouTs
TEASE FH A1 I A e
ES S fowa (XS (B VG ) 100 — 200 | KHz
R 125 kHz
it E A P e VsRr4 TEAE F PSS — -2.5 — Vims | VOUT4
Lieri: Al o N loUT4max 2 — — mA

vE: @ideFuseS N, AU H .

10.1.6 VCOMJ A5:

% 10.6 DCH¢it: (6)
(VIN =14.0 V, PGND =SGND = 0V, Ta = 25 °C, {E 34 ¥ BHIK1E RGN
etk 5 MRS BME | BAUE | ROKE | B 51 1

0.52VCOMP 275V

o HUR VG R Vvcomo 0.5 — 7.5 v | vcomo
VO1 2 VWCOMO+0.6 V
78 LA R B

5y Z 1A LR Vo-p0s -25 — 25 mV | VCOMO
(4% VCOMNFIVCOMOS 1)

%j(glzijjﬁéjj |COMmaX s 2 —_ —_ mA
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10.2 AWkt

10.21 IPCE%
— mn ———— -
SDA / I X _ [ x \
- tlow | tr r o tHD'S;A tr tBUF
SU;DAT
SCL - . - / o - _ \_
tHD;STA tHoDAT  tHIGH tsu;sTA tsu:sto
S Sr P
£10.7 Z AR
(VIN =14.0 V, PGND =SGND = 0V, ATa =25 °C, {H 5% UL
Rtk (s W 2% sOoME | BAME | mOKME | 8
JEAT I Bl fsoL — — 400 kHz
=53 R B B AR 1 LR B ) tHD:STA 0.6 — — us
H A 3 A BE I [A] tsu: sTA 0.6 — — us
KA CRIF I (8] tHD: DAT 0 — 0.9 us
Kt ¥ L [R] tsu; DAT 100 — — ns
SCL{E S5 tLow 1.3 — — us
SCLE T &M tricH 0.6 — — us
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11. N B

.e_
| avin |
) X 1F
| PVIN %I'
”_0 | 10|JF
BERHEMCU  xsTBY . TSD oV | il
p— S UvLO S
— VDD42 BGRFa ks cH1 _| 22yH @400kHz~800kHz
o CHa 10uH @800kHz~1.2MHz
14F I
< VOUT1
VREF > > Vi1
wer | | e l o
== 0.1yF CH1 |1 | l—L 5 LX10 = 20uF
SoND- Ve JE /TR
A4 DC-DC | PGND
s 7
J VPP N > %
01| | LA 33uH @400kHz~800kHz
3 . Lxo 10MH @B0OKHZ~1.2MHz
CH2 — " —g V2
osc ! I >
> Fe & | VouT2 10uF
EXTCLK DC-DC¥4#d% ’ g
INT_EXT —¢
( _CPIN
Fetl e T O
ENABLE ’
C _CP10
CH3 > -1
o g e oo O
PG X2/x3/x4
=< ( ) cpap T O-14F
V3
scL | vouT3 +—
0.47uF
SDA 5
- —— 0.1pF
o 01uF
\ > DRVN § 185405
\% g CHa o P V4
TR oAmF% 0.1uF 0.1pF
(3) R
_VouT4
V1
g 10kQ
- A VCOMP
- A — -YCOMN 10kQ
_ VCOMO > voon
T 0.1yF
7E: fECH3TIM_SEL [1:0]#% & B A "10"(x2)i, CP1P,CP1NFCP10ui ¥ M Ab T IR
e ARSHEFTRRH BB S % . R RRE A= W BL, AU AT 2 T ITEA
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fEFEEEm
0y 5 LAy o S R, PR YR R e s A B, TR LR T R 2 AR IC, I S EICH B . b Ah, R YR 5]
(PVIN,AVIN)Zf6r H 5] BSR40 B 8IS AT ) 5 B 4%, TICER A B 2244 m] Pl 7k A PEIRER BOR IR k0, AT
SHARZG . R E PVIN AVINAIEZE K, N7k k4 FIR TSR] fetd
LRI 22 T B B L 2R 1
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12. FHEESHERE)

PD-Ta

5 | | | |

4 PAEIUE brife Y ZJEDECH
g3 AN A e L)
[m]
o
¥ N
&’ 3

N
1 N
\\\
0 R

0 25 5 75 100 125 150 175
IR % Ta[C]
100 100
90 —\A-N—‘?—\v:—’-_e_,"/- 90 VINSEY | ——
80 o ”, / /
v/ 80 VINTY AT A
0 -5 70 N
Ze0 / N = / /
) =60
8 / VIN=14V % / /
80 — = 50 VIN=14V
0 i N //
30 %
20 VO1=9.2V, Ta=25 °C | 20 oraay T |
INT_EXT=L(1MHz), L=10 pH, =3.3V, Ta=25°C
10 CH3,CH4=7#, T bt | 0 INT_EXT=L(1MHz),L=10 pH
0 | . |
10 100 1000 10 00 000
B FL[mA] B 4% FL R [mA]
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13. #HERF

P-WQFN32-0505-0.50-001 HAL: mm

- 5.6TYP -
1 I 8
goutou
23 H5
| -
- =
=1 N = -
= = g
| O ‘
| O
A = E‘\6

25

nnonnonn
4 17

2

s
>
[
LO
™ 0.4£0.1
0 —

0.75TYP 0.25£0.05

. 0.06 g (HLAIE)
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14. RESTRICTIONS ON PRODUCT USE

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

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

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

e PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR SYSTEMS THAT REQUIRE
EXTRAORDINARILY HIGH LEVELS OF QUALITY AND/OR RELIABILITY, AND/OR A MALFUNCTION OR FAILURE OF WHICH
MAY CAUSE LOSS OF HUMAN LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE AND/OR SERIOUS PUBLIC IMPACT
("UNINTENDED USE"). Except for specific applications as expressly stated in this document, Unintended Use includes, without
limitation, equipment used in nuclear facilities, equipment used in the aerospace industry, medical equipment, equipment used for
automobiles, trains, ships and other transportation, traffic signaling equipment, equipment used to control combustions or explosions,
safety devices, elevators and escalators, devices related to electric power, and equipment used in finance-related fields. IF YOU USE
PRODUCT FOR UNINTENDED USE, TOSHIBA ASSUMES NO LIABILITY FOR PRODUCT. For details, please contact your
TOSHIBA sales representative.

¢ Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.

* Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any
applicable laws or regulations.

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

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

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

o Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product.
Please use Product in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances,
including without limitation, the EU RoHS Directive. TOSHIBA ASSUMES NO LIABILITY FOR DAMAGES OR LOSSES
OCCURRING AS A RESULT OF NONCOMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS.
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