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Vi1 47 1A TIIIEEASD
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e RAERD

B EREEEMN (FICEBRD 4 VR Y)

RANGE By
Ta Operating free-air temperature (ambient) —40 ~85 °C
Tstg Storage temperature —65 ~ 150 °C
V4 Voltage range with respect to V3 -0.5~5.0
V3 Voltage range with respect to V2 -0.5 ~5.0
A Voltage range with respect to V1 -0.5~5.0
\"al Voltage range with respect to VSS -0.5~5.0
EFCIC, EFCID Voltage range with respect to VSS -0.5~5.0
LED1/SEG1—LED5/SEG5 Voltage on I/O pin with respect to VSS -0.5~5.0
SMBCLK, SMBDAT Voltage range with respect to VSS -0.5~6.0
VLDO1 Voltage with respect to VSS 3.0
VLDO2 Voltage range with respect to V2 3.0
RSTN Voltage range with respect to VSS —0.5 ~VLDO1 + 0.5

FIELD, SPROT, PSH/BP/TP

Voltage range with respect to VSS

-0.5 ~VLDO1 + 0.5

CCBAT, CCPACK, CSBAT, CSPACK

Voltage range with respect to VSS

-0.5 ~VLDO1 + 0.5

CHG, DSG, PRE

Voltage range with respect to VSS

-0.5 ~VLDO1 + 0.5

I K IKIKIK KKK KKK KKK KK K[ K< [ K [ | <

OSCI, 0SCO Voltage with respect to VSS -0.5 ~VLDO1 + 0.5
XT1, XT2 Voltage with respect to VSS —0.5 ~VLDO1 + 0.5
SDOO0 Voltage range with respect to VSS -0.5 ~VLDO1 + 0.5
XT3, XT4 Voltage range with respect to V2 -0.5 ~VLDO2 + 0.5
SDO2, SDI3, P-LAN Voltage range with respect to V2 -0.5 ~VLDO2 + 0.5
SDOO0, SDI1 Voltage range with respect to VSS -05~V1+05
P1N, P2S, P2N Voltage range with respect to VSS -05~V1+05
P3S, P3N, P4S, P4N Voltage range with respect to V2 -0.5~V3+0.5
PRE, CHG, DSG, SPROT, FIELD, Current source/sink 20 mA
PSH/BP/TP
LED1/SEG1-LED5/SEG5 Current source/sink 20 mA
VLDO1, VLDO2 Current source/sink 20 mA
ESD tolerance JEDEC, JESD22-A114 human-body model, R = 1500 @, C = 2 kV
100 pF
Lead temperature, sodlering Total time < 3 seconds 300 °C
(1) HERERLULEDZ ML RS, BRICEAN - B@BHNELIA—J 5252 ErHYET, ChEXAMLADERDAICDOVWTRLTHY,
DT =2 — bO [HRBERME] ICREINZEEBADZRETORUSOBEREIEEINATVE LA, EHRATROREICRIFBE
& AEMOEREEICHEBESAZZEMHNET,
HRBERMG
EEREEHE A ($FICERD 5 VR Y)
MIN NOM MAX | Bfi
All cell voltages equal, 4.5
four-cell operation 25 36
Vsup Supply voltage—V1, V2, V3, V4 Al cell voltages equal, \
three-cell operation (V3 = 2.8 3.6 4.5
V4)
Vstartup Minimum startup voltage—V1, V2, V3, V4 | All cell voltages equal 2.9 \
ViN Input cell voltage range—V(n+1) — V(n), 4.5 \
n=1,23,4
CvLpo1 VLDO 1 capacitor—VLDO1 2.2 10 47 uF
CvLpo2 VLDO 2 capacitor—VLDO2 2.2 10 47 uF
Cvn Cell-voltage capacitor—Vn 1 uF
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Tp = —40°C ~ 85°C (25D 7 L \BRY)

DCHFiE
INTA—=4 TR &M MIN TYP MAX | Bfi
Ibp Operating-mode current (at Acrtive mode, cells = 3.6 V 400 uA
V2)
IsTBY Standby-mode current (at V2) | SMBCLK = SMBDAT = VSS, Igat =0, 185 uA
cells=3.6V
IsHip Ship-mode current (at V2) SMBCLK = SMBDAT = VSS, Iga1 =0, 85 uA
cells=3.6V
| Extreme cell undervoltage All cells < 2.7 V and any cell < ECUV set 1 A
ECUV  shutdown current point w
VoL SPROT, LEDEN, loL <4 mA 0 0.5 \Y
PSH/BP/TP(bq78PL116),
FIELD(bq78PL116)
Vou (" SPROT, LEDEN, lon < —4 mA Vipoi — 0.1 Y,
PSH/BP/TP(bq78PL116),
FIELD(bq78PL116)
Vi SPROT, LEDEN, 0.25 Vi po1 \Y
PSH/BP/TP(bq78PL116),
FIELD(bq78PL116)
Viy SPROT, LEDEN, 0.75 Vi po+ \Y
PSH/BP/TP(bq78PL116),
FIELD(bq78PL116)
(1) SMBusE >V ICIEEAIhEE A,
el =
B R 451
Tp = —40°C ~ 85°C (4F (252 D 7 LIRRV))
INTGA—4 TR MM MIN TYP MAX | Bifi
Measurement range 2.75 45 \
Resolution <1 mV
’ 25°C +3 +7
Accuracy (") mvV
0°C ~60°C +10
Measurement temperature coefficient 160 180 200 | wv/°C
(1) BERIE  HERSALIE
=50 >
Bt 245
INTA—4B TR M&M MIN TYP MAX | Bifi
Measurement range Hardware gain =9 -0.112 0.1 \%
Measurement range (SENSE1) 10-mQ sense resistor(" -11.2 10 A
Measurement range (SENSE2) 3-mQ sense resistor (hardware gain = 13) -25.8 25.8 A
Measurement range (SENSE3) 1-mQ sense resistor @ -112 100 A
Input offset Ta=25°C +50 uVv
Offset drift Ta=0°C ~60°C 0.5 uv/rec
Resolution Hardware gain =9 10 uVv
Full-scale error®) Ta =25°C #0.1%
Full-scale error drift Ta =0°C ~ 60°C 50 PPM/°C

() 774 ME

(2) +32,768mA% {8 A % BITEEEE T4, SBData IPScalef®@¥i ##FHT 3 LEN H 1) £ T,
(3) REH, ¥BEIR. YATLRE, LUt JEHROBERBICKETFELET,
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y—Ar-hy s oL@

INTA—4 TR &G MIN TYP MAX| BEff
Resolution 5 nVh
Intergral nonlinearity 0.008%
Snap-to-zero (deadband) +100© uV
(1) Bt XEEANEHE L 9 (CCBAT. CCPACK),
(2) KiER, HEEIE. PATLRESIVBEICKELET,
(3) 10mQD t > XM T1OMAICHIE L £ T o
=2 S [ 1
Tt 2 (Ret) "
ENEREEEA (B ICF0RD 4 VR Y))
INTA—4 TR &G MIN TYP MAX| B
Measurement range -0.312 0.312 \%
Minimum threshold setting 25 42 mV
Short-circuit detection -20 20
Accuracy () mV
Overcurrent detection, charge and discharge -4 4
Short-circuit detection 10
Resolution - . mV
Overcurrent detection, charge and discharge 1.25
. Short-circuit detection 0.1 3.2
Duration ms
Overcurrent detection, charge and discharge 0.9 106
(1) REH, BEE., PXATLRE, BLUEIBEROBERBICEKELE T,
> ~ 1
REREE & > 5"
ENEREEEAN (JFICECBRD & VR Y )
INTX—4 TR MR MIN TYP MAX| Bifi
Measurement range -30 85 °C
Resolution 0.1 °C
Accuracy (" 0° ~85° +2 °C
(1) RER, BEE., PXATLREICKEFELET,
S 1
LDOE E4F1"
EEREEEA (1FICECRD % VLR Y)
NTXA—4 TR MM MIN TYP MAX| Bifi
Vipo1 LDO1 operating voltage, referenced to Load =-200 uA 2.425 25 2575 \Y
VSS
Vipo2 LDO2 operating voltage, referenced to V2 | Load = —2 mA 2.425 25 2575 \Y
(1) REH, BEE., PXATLREICKEFELET,
SHEREFE & > Ui
EfEREFEAN (JFICE0RBRD 5 VLR Y))
NTXA—4 T R MRt MIN TYP MAX| Eif
Measurement range -40 90 °C
Resolution 0.2 °C
25° +2
Accuracy (1) °C
0° ~85° 2
Source current 30 50 70 uA

(1) RER, BEE, PXATLREICKFLET,

13 TEXAS
INSTRUMENTS




SMBus#™"
ERESHBERN (ISR D L WERY)

INTA—4 TR &M MIN TYP MAX | BEifi
Vi Input low voltage 0 0.8 \Y
Viy Input high voltage 2.1 5.5 \Y
VoL Output low voltage 350-uA sink current 0 0.4 \Y
C. Capacitance, each I/0O pin 10 pF
SCLK nominal clock o
fSCL frequency TA =25°C 10 100 100 kHz
@ Pullup resistors for SCLK, Vgus 5 V nominal 13.3 45.3
Rpu kQ
SDATA Vguys 3 V nominal 2.4 6.8

(1) SMBus® 24 I > 7 HLMEBIF. BEEEERMET CSMBus 2011k 2HEL T, TNTDESE/NNy VOBEFEELECAESATVET,
(2) FITy TIEE. Ny TNy TONBICKRES N, SMBusES £ TLIILBREhET,

1)@2) @
PowerL AN434(" @
EMEREEFEA (35S D & VR Y))
INTA—4 T X &% MIN TYP MAX Bify
C. Load capacitance SDI1, SDI3, SDO0, SDO2, P-LAN 100 pF
v Inout loaic high Sbi 0.8 VLDO1 v
nput logic hi
" put fogic g SDI3 0.8 VLDO2
o SDOo0, SDO2 0.9 VLDOH1
Von Output logic high \Y
P-LAN 0.9 VLDO2
Sbi 0.2 VLDOH1
Vi Input logic low \
SDI3 0.2 VLDO2
) SDOo, SDO2 0.1 VLDO1
VoL Output logic low \%
P-LAN 0.1 VLDO2
tr) Input rise time SDI, SDI3 500 ns
ti) Input fall time SDI, SDI3 500 ns
tr0) Output rise time SDOO0, SDO2, P-LAN 30 50 ns
ti0) Output fall time SDOO0, SDO2, P-LAN 30 50 ns

(1) HEITHESIZETHY ., ANBEEBELESLIUVKKEFRTEICHTZETT,

(2) SDIBLUSDOEE. ZhZhTHRBLVULERDLIVEED SACKEAINTUVET, ZZICHES N 35IRIE. SDIH LUSDONILE EH) LUV
AETHNABATRET ZLEDH 5EEERTT,

(3) PowerLANE > RBEIDFEE LT HI131000pF TF . DB THREINRTVET,
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PowerPump#Fit"

BIEREEEN (BFICECIRD & WERY)

NG HA—4 TR &S MIN TYP MAX | Bifi
Vou High drive, P2S lour =—10 uA 0.9 V1 \Y
VoL Low drive, P2S lout =200 uA 0.1 V1 \Y
Vou High drive, P1N, P2N lout =—200 pA 0.9 V1 \Y
VoL Low drive, PIN, P2N lout =10 uA 0.1 V1 \Y
Vou High drive, P3S, P4S lour =—10 uA 0.9 V1 \Y
VoL Low drive, P3S, P4S lout = 200 uA 0.1 V1 \Y
Vou High drive, P3N, P4N lout =—200 pA 0.9 V1 \Y
VoL Low drive, PIN, P2N lout = 10 uA 0.1 V1 \Y
lon gggrce current, P2S, P3S, Von=V1-08V 250 uA
lou ﬁg‘,{l‘,"ggﬁ”t’ PIN, P2N, VOH=V1+02V 250 uA
t Signal rise time Cload = 300 pF 100 ns
t Signal FET fall time Cload = 300 pF 100 ns
fp Frequency 204.8 kHz
D PWM duty cycle P1N, P2N, P3N, P4N 33%
P2S, P3S, P4S 67%?

(1) $RTDISTA -2, BOVOBELILBEICESIVWTVET,
(2) BT 2—F 1 Y41 7ILIE33%TTo PxSELIEPF v X ILEREI T&H V). MOSFETH »BEIZ(1 - D) T3,

10
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j Rere
J_ E ¢ ; J_ ’ +) PACK+
| Level-Shift Circuits |
i i i
w
2 - ;
SDI1
_,_— SDO2
—I: SDOO0
SDI3
VLDO1
b
£
[&]
CELL6 S 2
© O P-LAN RSTN
a5
O]
—{ ‘a O
CELL5 i
I sPROT|—————»
u va bq78PL116
CELL 4 PowerLAN 5
@ Gateway Battery LED1-LED5 fg———iee—p-
5 Management
£ V3 Controller
O
CELL3 2
g }— VLDO2 o
8 EFCIC |— 'S
@ o V2 -
o) EFCID | 5 58
2 <
CELL 2 (@] S
(9]
( _e j<
a
V1 a
) )]
CELL 1 SMBCLK j— W [:: &
XT1-XT4 SMBDAT || %
Temperature
Sensor (typ.)
- S S
'_
< < < <
C m o
RFI 0 w g a 5z
= > O (&] o O .
One of 4 external
sensors shown
< b

(=) PACK-

S0342-04

Typical six-cell configuration shown. R
Additional cells added via PowerLAN connection. SENSE
Some components omitted for clarity.

z
||}——f\/\/\,
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BEEt v
1R (BBILANIL) R HaE
bq78PL1161%, Z—HIZKk->CHHICIREMRER, &
FRVATLMREHEBEEEEL OIS, HIL L ORI,
MOSFET 24 v FOHIENZ E>THELET, TOKRES &
nxJ,
© Ny T - UK R
« Ny 2B /AREIE RS
© Fo e X UV M A
- FEAEORGE
s Wt ET s T IV AR A EBMOSFET# A J1
(EFCIx)
« LB LUMOSFET# IEffIZ B 3% i K4D D /Bl
AT
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INyr—T 1B
SmTEER

Orderable Device Status() Fackage Package o, Package p.,pjan2 Lead/ g peak Samples

Type Drawing Qty Ball Finish Temp® (Requires Login)
BQ78PL116RGZR ACTIVE VQFN RGZ 48 2500 TBD Call Tl Call Tl Purchase Samples
BQ78PL116RGZT ACTIVE VQFN RGZ 48 250 TBD Call Tl Call Tl Request Free Samples

W Ty T RF— A RDESICEEINTOET,

ACTIVE : 8@ TN AW FAMRETBICHEINTOET,

LIFEBUY TUC &KW TFNA ZDEEFIEFENREKIN, 1 T2 LBABEPENTT,

NRND: $iiRsREtAICHBEIN TV E Ao TANMRRBEEOBET Y R— M 3EDICEEIATVETY. TITHFRZHCZOBREFERHTII L 6H#E
LTWEthA,

PREVIEW: NI RERREFATTH., ELEEIPFHAIATVELA, VTN RHEINZIH5EE. BEFEShEVWGEPHIET,
OBSOLETE:THUZ&W FNA ZADEFEN FIEENF LT,

PI3-75 - BIEICEBLASRDET S THY. Pb-Free(RoHS). Pb-Free(RoHS Expert) £ & U'Green(RoHS & no Sb/Br) #% 4 £ ¥, RFIERH L
VBRRABDOFMICDOVTIE, http://www.ti.com/productcontent ©Z HEER 72 & LY,

TBD:Pb-Free/GreenZE# TS HFREINTVE L A,

Pb-Free (RoHS) :TIiC #1153 “Lead-Free” £7-1& “Pb-Free” (3871 —) 3. 6 DDME IR TICH LTIREDROHSEM £~ L TV A BHAM I ERL %
To ZhiZiE, AEOMEATHROEEI0ABEBABTVEVIBERBEENET, B TEAMITILIICHAINTVRBE. TIORTY -KREETE
INAWMI7U—-TOLXTCOFERICELTVETD,

Pb-Free (RoHS Exempt) : ZOEEIE, 1) A ENy S-S DBICIMN—IDOF¥ENCTHER, £/ 2) 41— KT —LBICIMN—-ZXDEEF 2 FH.
PRERAINhTOET, ZhLU4E EEEDHRICPb-Free(RoHS) EE251 % T,

Green(RoHS & no Sb/Br) :THCH1F% “Green” I&. “Pb-Free” (ROHSE#2) (CMAT. B3% Bn LU T FEL(Sh) eX—XELEERMEETH WV (B8
EMBERDOBrE/IEISOEEHN01%EBALEWV) ZEEEKRLTVET,

OMSL, E— 7B -- JEDECERZBEN IR ATHEML NI, BLPE—VEHEBETT,

EELBRBLIVERTER: COXR—VICERHINLFERE. THINAAATHATOTIOMNBSLIVURBERLTVWET, TIOMBSIURBRIE, E=F(C
SOTRESINABRICEDVTEY, ZOLILFEROEEMECOVWTHASORABSVRIEDITOILNDTRHNE LA, FEZEBPSDBERESWRIHES
TE2EODBARHMITHNEY, TITR, BXEHPICRTERLERERBINCRYLFIEERE A, IR INERTLTOEETH. ZUHANDE
MBLUEEMNECH L THERABRPEZIHEETLTVWEWVGEE SV ET, TISIUTIRAOHIEE L. BEDBERERBBFRELTHR-TVBLD.
CASESXZOMOBIRINAFERI ARSI EVGENHVET,

T, WAEBBAICENTSH, PPBEBICLYRELLBRICOVNT, TIFSBRICIEBICESE LA ABRROMBEL 5% TIN—YOBAMENEEH £
BEBASEIRBVPRET,
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 11-Nov-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
BQ78PL116RGZR VQFN RGZ 48 2500 330.0 16.4 7.3 7.3 15 12.0 | 16.0 Q2
BQ78PL116RGZT VQFN RGZ 48 250 180.0 16.4 7.3 7.3 15 12.0 | 16.0 Q2
BQ78PL116RGZTG4 VQFN RGZ 48 250 180.0 16.4 7.3 7.3 15 12.0 | 16.0 Q2

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 11-Nov-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
BQ78PL116RGZR VQFN RGZz 48 2500 353.0 353.0 32.0
BQ78PL116RGZT VQFN RGZz 48 250 213.0 191.0 35.0
BQ78PL116RGZTG4 VQFN RGZz 48 250 213.0 191.0 35.0

Pack Materials-Page 2




EExsASEEEREE
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