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2. A—F1ER
A%, =y 7 FR—N J— P> &k MEAAR Ry lr—

UPD166023T1J-E1-AY NHS012B

Pure Matte Sn

Tape 1500 p/reel

12-pin Power HSSOP

UPD166023T1J-E2-AY NHS012B

Pure Matte Sn

Tape 1500 p/reel

12-pin Power HSSOP

[7E] Pb 7V — (ZOBGIANEY — Rz G ATEY A, )

MSL: 1, profile acc. J-STD-20C

21 =v 7 3x—Ah

NHSO0I2B
T

On-state resistance

S: Single channel
D: Dual channel
Q: Quad channel

Nch High-side

A: TO252-7
B: 12-pin Power HSSOP
C: 24-pin Power HSSOP

[1E] =y 7% —2 03 A ORL 2 RT DO TIEH Y TH A,
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3. Rt
317 vy 77X
31ANch %A K o7 TrvyrK

* + .J)Vcc
Fowar supply . Dynamic
voltage sense = | ot limit clamp
¥
Internal Charge purmp " —_
power supply > > Gate control
e > >| it byl = _lE
circuit = r
£ Current
15 <] detector  [®
SEN Q> > gense | 3 Sour
ESD Enahle Termperature )
pratection — Sensor
Fault signal  le= . utputvoliage
r autput SEnse
15 O | € Currentsense |
1 Power stage
F "
GHD

BE - Eis

‘fl_lL_LlL
afn

A
VCC
Von
IL
)
N out @ 2
Q IN
r s
ISEN s
A—()SEN s O >
vee

[

RIS
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uPD166023T1J F—4 — b 3. B

32 PUEE
3.2.1 12-pin Power HSSOP t° B &

Pin No. Terminal Name
12 11 10 9 8 7
1 N
2 N.C. s N
3 IS
4 N.C.
5 IN
e wil () [l
7 SEN
8 ouT
9 ouT O
10 ouT \ J
TR—— HHthE
12 vee 1 2 3 456
Tab vce
v FiRE
[o%ea L HESERERE
GND GND it 100QEEHZ N L. F7201F 100Q8HT & # 1 A
— K% L GND EBALICEEE L T 72 S0,
6.7 7V r— a3 UPESBL TSR,
IN AJ1%i 2k~50K #HiZ I LT MCU R— NI L
TLEEW,
IS T AEH M T 0.67K~5K $#h1 %/ L T GND FBALICHEHE L T
LIEEV, FEARFTA—T LT EE
AR
SEN & > X & /) Enable 51 2k~50K #HiZ I LT MCU R— NIk L
TLEEW, REHEIA—T iz L TLE
0,
OuT H 7 OUT-GND ‘EALFIZ 50-100nf =225 %42
LT TEEN,
vCC RS ey VCC-GND ENZFINZ 100nf =2 5 W Z e L
TLEEW,
N.C. Bt =T UDFEFFICLTLIESN,
R07DS1110JJ0200 Rev.2.00 Page 4 of 39

2015.05.22 RENESAS
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3.3 Mt K EHS
FRIZFHRE DR R Y Ta=25°C
HH k=2 TERE AL | Gl
EJRELE Vee 28 Vv
BIRBE(SYTY Ve -16 \Y% RL=2Q, t<2min,
WPEIF) RIN=2k Q, RSEN=2k Q ,RIS=1k Q, RGND=100Q
Ny 7 U 52| IGND(Rev) 200 mA | RL=2Q, t<2min
GND # i & it
EBREBEL(n— KX Vioad dump 42 \Y, RI=1Q, RL=2Q, RIS=1kQ, RIN=2k Q, RSEN=2kQ ,
) RGND=100Q, td=400ms,
SRWARCER I Self limited A
FFEE K (DC) Pp 1.85 w Ta=85°C,
Device on 50mmx50mmx1.5mm epoxy PCB FR4 with
6 cm2 of 70 um copper area
IN 34877 2 Vi 2~16 V| DC
RIN=2k Q
-16 At reverse battery condition, t<2min,
RIN=2k Q, RSEN=2k Q
IN St 7 EEIE EAE N 10 mA | DC
IS St - 7B E A Vis vce v [DC
RIS=1k Q
-16 \Y At reverse battery condition, t<2min,
RL=2Q, RIS=1kQ
IS ¥ B R [IS(Rev) -30 mA At reverse battery condition, t<2min,
RL=2Q
SEN i 7 E A& VseEN -2~16 \% DC
RSEN=2k Q
-16 At reverse battery condition, t<2min
RIN=2k Q, RSEN=2k Q
SEN I B ER | IsEN 10 mA | DC
PEORE Tch -40 to +150 °C
PRAFIRE Tstg -55 to +150 °C
ESD ffif & VEsD 2000 Y HBM AEC-Q100-002 std. All pin
R=1.5kQ, C=100pF
4000 IEC61000-4-2 std.
R=330Q, C=150pF, VCC, OUT
100nF at VCC and
ouT
200 \% MM AEC-Q100-003 std.
R=0Q, C=200pF
L BFAIRHFERT | EAS 130 mJ | VCC=13.5V, Tch,start<150degreeC, RL=2Q
FILF—(BEF)
L BfA7EBEART EAR 89 mJ VCC=13.5V, Tch,start=85degreeC, RL=2Q
FILF—(EHR)

[E] &2 TOBEEHEMHIL GND - RHEL 70D F7,
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3. i

3.4 BRI
HH Hik=s Min Typ Max HAL | &
BT Rth(ch-a) 35 °C/W JEDEC JESD51-2, -5, -7 on FR4 2s2p
board
Rth(ch-c) 1.3 °*CIW

R07DS1110JJ0200 Rev.2.00

2015.05.22

RENESAS

Page 6 of 39




puPD166023T1J T—42 — b

3. i

3.5 EXRVEME

Operation function

FRIZHRE D720 R Y | Tech=-40 to 150°C, Vee=7 to 18V
HH k=2 Min Typ Max | AL | &
) {17 4 Vee 45 28 V| V=45V
RL=2Q
IR IGND 22 4 mA | VIN=4.5V
WY — 7 &k IL(off) 0.5 MA Tch=25°C VCC=13.5V,
VIN=0V,
VSEN=0V,
3 Tch=-40~125°C VIS=0V,
VOUT=0V,
VGND=0V
R INA B |CC(off) 0.5 MA Tch=25°C VCC=13.5V,
VIN=0V,
VSEN=0V,
15 Tch=-40~85°C vis=ov,
VOUT=0V,
VGND=0V
ON #E#7 Ron 12 mQ | Tch=25°C, IL=6.8A
24 Tch=150°C, IL=6.8A
IN S -0 — L~V AJBIE | V) 08 Vv
IN g1/~ LoV A JJEE ViH 2.5 V
INShFo— L~V A B | ) 2 25 uA | VIN=0.8V
IN jﬁdﬁ%/\/( LUV AT EDR H 2 25 MA VIN=2.5V
W7 7 EBED VZIN 5 6 \Y
SEN i1 — L)L A& VseNL 0.8 \Y
SEN Ui/~ VJ\/]/]\j]'ﬂ% VSENH 2.5 \Y
SEN# -1 — L~V ANE | IsenL 2 25 uA | VSEN=0.8V
SEN 8 -\ A L~V AHER | Isenn 2 25 uA | VSEN=25V
SEN Ui+ Z > 7 EE Y VzsEN 5 6 V
AR AR T Ve 4.5 \Y
KRR AR m R Vee(con 5.0 \Y
H— A W ton 200 us VCC=13.5V, RL=2Q
H— 2 A IR FE R td(on) 100 us
X — 7 W toff 200 us
5 7 R td(off) 150 us
FUBEAL— L — K dV/dton 1.0 V/us
FT7HFANL—L— |k -dV/dtoff 1.0 V/us
ALy F LT RY 7R ton-toff -50 +50 us Vce = 9 to 18V drift from Vec=13.5V,
Tch=-40 to 150°C drift from Tch=25°C
ton; Vout=Vcc-1.5V after input signal active
A= UREA Y Eon 1.2 2.4 mJ VCC=13.5V,Tch=25°C, RL=2Q
H— A7 HEE Eoff 1.2 24
AfRE R Dr(capa) 118 mQ | Tch=25°C, VCC=8 to 16V
150 Tch=105°C,VCC=8 to 16V

(1] &2 TOEEBEMIL GND i 8L 720 £7,
(7E] 1) BGEHAREHH @RI ICRER L TR Y £H8 A,
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3. i

Protection function

KrZFeE D72\ W R Y . Tech=-40 to 150°C, Vee=7 to 18V

HH Fokza Min Typ Max | Hfr | &
108 7 R IL(SC) 72 121 A VCC=13.5V, Von=5V, Tch=25°C
NU—JIF— gy IL(CL) 53 A VCC=13.5V
/R AR i ) B
P— L k7 LB ERE IL(TT) 21 A VCC=13.5V
B it il (A
T RAERH T B’ & Von(CL1) 2.0 \Y% VCC=13.5V
L EVVHE
A REE T R B ER 4A Von(CL2) 0.3 \ VCC=13.5V

NV HEE
ATINES B D % OER td(CL) 500 ps | VCC=13.5V
B b U A7 R
YL kTR aTth 150 °C
P—=< L b I IFIRE aTth,hys 20 °C
ERAFY LR
NU—JIF—gy dTth 50 °C
TR L 7
NI—JITF—va» dTth,restart 25 °C
HIRRE =
L&fiA 712 5>~ | Von,clamp 30 40 Vv VCC=13.5V, IL=40mA, Tch=25°C
AR
GND 7% X B 7 IL(GND) 1 mA | [IN=0A, ISEN=0A, IGND=0A, IIS=0A
N5 U R R Vds(rev) 0.9 v Tch=25°C VCC=-13.5V,

0.7 Tch=150°C | RL=2Q

[1:] £ TOBFEREMIT GND i FHEREL 7220 £,
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3. i

Diagnosis function

BRIZFEE D72V R Y | Teh=-40 to 150°C, Vee=7 to 18V, VIN=4.5V, VSEN=4.5V

HH k=2 Min Typ Max BN | 4t
Eit A KILIS 5000 6250 7500 IL=4.6A
4375 6250 8125 IL=0.9A

BRE ALY 7 B dKILIS -15 15 % | VCC=13.5V, Tch,start=25°C, RL=2Q
v RAEWA T2y MER | lis,offset 2 A | IL<10mA
IS ¥ - U — 7 i lis,dis 1 WA | VIN=0V, VSEN=0V
Rt v 2B lis,fault 3 9.5 mA | VCC=13.5V, RIS=0.67kQ

35 9 VCC=13.5V, RIS=1k Q

35 5.5 VCC=13.5V, RIS=2k Q
T AERADH)EW | IL(CSE) 10 100 mA | IS>5pA
AT RFARA—7 T | vouT(oL) 2.0 5.0 V | VIN=0V, Tch=-40~105°C
£
AR A— 7 R b IOUT(OL) -1.0 pA | VIN =0V
BT A — 7 K 3 RE R tdop 300 ps | VIN=4.5V to 0V, VOUT>VOUT(OL)
(AJHMEFILT U 1)

(1] £2TOETHEMIT GND ST HAEL 720 F4,
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uPD166023T1J F—4 — b 3. B

Diagnosis function
FRIZFEE D72 R Y . Tech=-40 to 150°C, Vee=7 to 18V, VIN=4.5V, VSEN=4.5V

HH sy Min Typ Max HAL | S
£ 2 R BT )2 ] tsis(on) 250 us VCC=13.5V, VIN=0V to 4.5V,
(AIMEZE LV %) IL/IIS=KILIS, RL=2Q
T AR T A 7 R ] tsis(off) 10 us VIN=4.5V to OV
(AJMEEILT 0 1)
T REWH )R ERERH | tssen(on) 20 us VSEN=0V to 4.5V, RL=2Q
(F > H¥ % Enable 37 E
n#%)"
Y REWH A 7 EEE | tssen(off) 20 us VSEN=4.5V to 0V, RL=2Q
(A vt A Enable 3. T
Y&
T AEWM ) ZERH | tsis(LC) 20 us RL=2Q to 1Q
(ﬂ"/ﬂéfiéﬁ’z{@w%é) R

B E TR G R i tdsc(fault) 10 us VIN=0V to 4.5V, IL=IL(SC)
A IR AR R 1)
NWU—UJ IT7— 3 V) tdpl(fault) 10 us Von>Von(CL1)
VEBHRAIE R F & o A
it TR AE R D
NI = I 7 —a VH) tdpl(off) 30 us Von<Von(CL1)
(BT E N VS -c
Wi 1A 7 AR
H—~<L b ZVENMER G tdot(fault) 10 us [1S>11S,fault
R B o R B
FEREREH] 1)
FIWaTA—7 R | tdop(fault) 10 us | VIN=0V, VOUT>VOUT(OL)
REFLH R o R B )
FEFERERH] 1)
B v R BT A4 tdoff(fault) 10 us VIN=4.5V to OV
T REE(AJIE BILT D #£)
1)

(3] 2 TOETHEMIL GND 7 IEAEL 700 F97,
[7E] 1) BEHRAEEE: BRFICRBR L TB D 8 A,
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3.6 BEREBEE

3.6.1 KT A NEK

AT FEEN VIH BB EHIINZ— A LET, ANm&EEN VIL 2 TR 5 EH R Z—2F
7LET, AL v g/ REVIHmin & VILmax OfICHY , B AT VA2 THY £1, INWET
WEBEBRFATINAA TSI TVET,

VIN
OT
Vour | i e e
Vee | i _ : _______ :'_ P Internal ground
OFF:] ON | OFF {[ ON |
0 : | i | ¢ GND
BHARREDR A v F o T FUTRARMDAL v F v THT
Vin Vin
0 N~ 0 N
I : i I | i
0 i [ ! \ 0 i |
Vour i i Vour i i
Veep ! l i
- | tanEEE RN SEEE Rt T T EEEET TS -
0 | : . 0 : : .
Iis i i Iis i i
OT ! [ \ 5t OT ; I-\ I St
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AV BB AARBED AL v F v TR

VIN

|

v

v

<«
<
(=]
B
e
&
=
=

AT Iy 7T TEBILILARA 7RHZOLEEL £7, OUT i 1-I1Z L A2 ke SN 7RE T, #
—> &7 L72FE OUT Sia FEBALIX OVEL FICEE T LET, ZORE, SW1 4 — MEMLIT GND EALICZ2 0 £,
SW1 D Y — A& (=] MOS @7 — MEN) 1X, OUT M F+ELOBETIZHEWY, OVELTFICBETLES, =
NIZE>TSWIHIEF—>F L, 7T T XA 4 — RIiZHI MOS O 7 — M s, ¥4Iy 2705
VBRI EINZIR Y T,

VCC ¥ BB S 7256, SWL OF— NEALE Y —REAMIFIIC GND ENL L 72D £9°, SWI
2= A8, 75T FA F— NI MOS D7 — MR SnT, 473 v 7 7507 hlKklT
BN 0 £8 A,

Resp
INO
Resp
SENO o
ZDESD;E Zf
" Internal ground ouT
GND IS
R07DS1110JJ0200 Rev.2.00 Page 12 of 39

2015.05.22 RENESAS



uPD166023T1J F—4 — b 3. Bt

3.6.2 BB EFIINERFEI/E

EIREEIREESHN S e 5E . HIEERITER X A 4 — K ZDaz(35V min)IZ L -T2 7 7 S UfR#E S
AVET, FER AL D IR IIAMT T GND L CTHIR SN E T, ZORNEGND 8% 2 &Ik, A
HEE NS ITA 7ESRH S, HAMOSIZZ—r 476 L34 72F—7 L, Al imEE) H%
H#LET, VCCHiTIZ Vindaump X DEENHIIMS N2 NE IFERE LTIV,

. 1 vce
\
\
N-ch
/N MOSFET
ZDpz
ouT
Internal ground IPD J
GND Is -
RGND RIS RL
777 777 777 777 777

3.6.3 IKEIREER A 7R FFENME

IN ¥ 723 High @ & %12, Vee BIEM Vec(Uv)x FEIS &M E 47 LET, Vee BIED Vee(Cpr)x LIS & BEIIC
Hhzetr LET, Vcc(Uv)iﬁ.’jjﬁzA Vee(Cpni 325 £ TlidA 7IRIEZ RFF L £ 9, 4 7IREBRFFRFCIX IS B S
nEtA,

VIN .
0 i
IL i i i
0 , / 4 \ >
Vce i i--- : -
i Vour
0 i .
3.6.4 GND 7% X {38

A fih GND 7 uuﬁméhfb\mﬁff GND 1 GND BN~ N Sz L x| VIN@%)jﬂ;q
REEN VIHABZ TWRESITHE 22— 47 L, VIN OYIENREEN VIL 2 FlEl> TWEE134 70k
EAERFEFLE7,
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3.6.5 Bffs a— Mik

WA (AR g — MREBED)RFICF—VF v LR
@zZFBRMTHEAHICY Yy YT LET, IS Fidlisfault ZH D LET, ANWENMLTYEY b S
NHETY Yy MU VREBZEFLET, OZBREHT2 BTN yy R T L NU—T IT7—v
aE—RCTHOEFLET, OFmHTHLBEMICYyy N¥ D LES, B—~ FZLE—RFTH
CHERLET, EHRET L EEREIRZITVWETST, XU—UITF— g = NEREFP—~V N7 LE
— FEMES, IS ERF25 lis,fault Z H ) L E9,

(a) IL > IL(SC)

(b) delta Tch > dTth

(c) Tch > aTth

(d) Von > Von(CL1) after td(CL)

HAF REBRAIGRARI(AR Y 3 — MREBESDPREBIRAE L RS

—J Von < Von(CL2) & 72 5 1= #%Z(a & 75 L BEIIC AN —Y I 7 —2a VEIMEL £ 7, b)ZRKRT
HEHBICY Yy ATV L, NU—U 3T —v a3 - RCTHEEBLET, BT 5L BB
Yy MUY LET, v NE—RTRAAEBLET, NU—VU IT—Ta VEIER, —~Lb
k7 VEMES IS SR s fault 2 HH ) U E 9,

(a) Von > Von(CL2)
(b) deltaTch > dTth
(c) Tch > aTth

NRU—Y IF—3 g VEHE

deltaTch > dTth fRHHIC L B> v > ¥ D 26 O B ORI ILCLIZ TEFHIREME L £7°, 1S 81133
U —1 27— 3 VEIERE)D Von>Von(CL1)KEZ Tis,fault 2 H ) L F 9, deltaTch>dTth BHHIC K 5o+ v
NP BDOACERFFICENTS, Affia— M U E—F U AT L 5T, Von<Von(CL1) & 725
WX, ILCL)IC L 2 EhhHIREEEZ LEHA, ZO%AE, NU—UIT7—a i d 7 VEERIcE
WT IS X, A REBETIEE o AER, 4 7RE T Ls,fault 2 H ) LE T,

P —<i s JIVEHE

Tch>aTthBHIC L B ¥ v b F 7 U060 B BEIFIC ILTTIC TERHIREME L £, IS ixd—
Jv b ZOVERMEREDND Von>Von(CL1)RFIZ Tis,fault 2 1 ) L E T, Tch>aTthHIZ LD vy NEF T U HD
HOEISRFIZIBW TS, Ay a — M Y E—X U ZAFRMIZ L 5T, Von<Von(CL1) & 72 2358 1%. IL(TT)
IZ L AEWREIREES LER A, Z0OHAE, —~ MM LD N AEBERIZBWT IS B 1L, 4o
REETITE v AERL, A 7 IRHE Tl Lis,fault Z H ) LE T,

delta Tch

/80 —MOS BT S TR 1 29 & BB R & DT IE R > O RO AR DI 3
<7
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REBBR 7o —F ¥ — b

IN -> High Input
@ IL > IL(SC)
0
Yes

Tch > Tth

Shutdown by latch

No
Yes

Von < Von(CL1 Over current
No Shutdown
Yes IN =Low |
No IL(lim)=IL(TT)
Thermal Yes |
Return
(®) S—

Current limitation

Von < Von(CL2

dTch > dTth

Thermal Thermal Yes No
e Yes
Shutdown

IL(lim)=IL(CL)

Over current Input
' I
0

Yes
| Shutting down

No
Yes

o

Turn-on

e Return

IL > IL(NL) Von=Von(NL)

R07DS1110JJ0200 Rev.2.00 Page 15 of 39
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uPD166023T1J F—4 — b 3. B

BAR(AR Y a — MREBET)RIZF— 3V LEBE
(a) IL > IL(SC)

Turn-on Thermal
IN $ High Inppt
0 N

Thermal u Yes
\1, Tch > Tth
Shutdown by latch No
Over current Yes

Von < Von(CL1
No T Shutdown
Yes ¢ |
No IL(lim)=IL(TT)
Thermal Yes v [

] -
Return
(®)

—b—

|

Current limitation

Von < Von(CL2

Thermal Thermal ¢ Yes No,
Yes
Shutdown

IL(lim)=IL(CL)

Over current Input
R

Yes
I
Input Return

Von=Von(NL)

o

IL > IL(NL)

Yes == Before over current detection

;@ == After over current detection
== Exit from off-latch

R07DS1110JJ0200 Rev.2.00 Page 16 of 39
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BAR(AR Y a — MREBET)RIZF— 3V LEBE

(b) deltaTch > dTth

Turn-on

IN $ High

e——O

Thermal

v

Von < Von(CL1 Over current
No

Current limitation

v

Thermal Thermal

Yes

Over current

I
Input

Von=Von(NL)

IL > IL(NL)

Over current

IL > IL(SC)
o
Yes

Shutdown by latch

IN =Low
No
Yes v
—h—
¢ Yes

e

v Cg

= Before dTcht detection

;@ === During shutdowning by dTth detection

=== During current limitation control

=3 Exit from power limitation control

Thermal
[
Inppt

Tch > Tth
No
Yes

Shutdown
[
IL(lim)=IL(TT)
[

Input

Swdown

IL(lim)=IL(CL)

V|

®

} Power limitation control

R07DS1110JJ0200 Rev.2.00
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uPD166023T1J F—4 — b 3. B

BAR(AR Y a — MREBET)RIZF— 3V LEBE
(c) Tch > aTth

I
IN $ High Inppt
<— @ IL > IL(SC) {
2 < > ),
Thermal Tes
¢ Shutdown by latch
Von < Von(CL1 Over current
No ShllltdOWII
ves IN = Low A
No IL(lim)=IL(TT)
Th 1
erma Ves Vi —
Inwt
Current limitation
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