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ABSOLUTE MAXIMUM RATINGS

DCIN, CSSP, CSSS, CSSN,
VHP, VHN, DHI to GND

...................................... -0.3V to +30V

VHP, DHIto VHN o, -0.3Vto +6V
BATT, CSIP, CSIN, BLKP to GND ........ccooviiiee -0.3V to +20V
CSIP to CSIN, CSSP to CSSN,

CSSP to CSSS, PGND to GND ... -0.3Vto +0.3V

CCl, CCS, CCV, REF, IINP to GND

.......... -0.3V to (VLpo + 0.3V)

DBST 10 GND ..o -0.3V to (VpLov + 0.3V)

DLQOV, VCTL, ICTL, REFIN, CELLS,
CLS, LDO, ASNS, SHDN to GND

......................... -0.3Vto +6V

-//www.eehome.cn

LDO CUIMENT.....iiicee e 50mA
Continuous Power Dissipation (Ta = +70°C)
32-Pin Thin QFN 5mm x 5mm

(derate 21mMW/°C above +70°C) .....cccooiiiiiiiiiiiiienn 1.7W
Operating Temperature Range
MAXIB70AETU ..o -40°C to +85°C

Storage Temperature Range ...........ccccceeveenn -60°C to +150°C
Lead Temperature (soldering, 10s) +300°C

Stresses beyond those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 2, VpcIN = Vessp = VessN = Vesss = VvHp = 18V, VBATT = VesiP = VesIN = VBLKP = 12V, VREFIN = 3.0V, ViCTL =
0.75 x VREFIN, VCTL = LDO, CELLS = FLOAT, GND = PGND = 0, VpLov = 5.4V, Ta = 0°C to +85°C, unless otherwise noted. Typical

values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
CHARGE-VOLTAGE REGULATION
VCTL Range 0 3.6 \
VveTL = VDo (2 cells) -0.5 +0.5
VveTL = VDo (3 cells) -0.5 +0.5
VyeTL = VLDo (4 cells) 05 +0.5
, VVCTL = VREFIN (2 cells) -0.8 +0.8
iigig(?yegulatlon Voltage VvcTL = VREFIN (3 cells) -0.8 +0.8 %
VvCTL = VREFIN (4 cells) -0.8 +0.8
VvCTL = VREFIN / 20 (2 cells) 12 12
VveTL = VREFIN / 20 (3 cells) -1.2 1.2
VvCTL = VREFIN/ 20 (4 cells) 1.2 1.2
VCTL Default Threshold VCTL rising 4.0 4.1 4.2 \
0 < VvCTL < VREFIN -1 +1
VCTL Input Bias Current DCIN =0, VREFIN = VVCTL = 3.6V -1 +1 LA
VCTL = DCIN = 0, VREFIN = 3.6V -1 +1
CHARGE-CURRENT REGULATION
ICTL Range 0 3.6 \
ViCTL = VREFIN 67 73 79
Quick-Charge-Current Accuracy | VicTL = VREFIN x 0.8 54 59 64 mV
ViCTL = VREFIN x 0.583 39 43 47
Trickle-Charge-Current Accuracy | VICTL = VREFIN x 0.0625 3.0 4.5 6.0 mV
22;;/GCSIP/CSIN Input Voltage 0 19 v
DCIN=0 0.1 2
CSIP Input Current ICTL=0 0.1 2 uA
ICTL = REFIN 350 600
2 MNAXI/V

TEL:15013652265 QQ:38537442



http://www.eehome.cn

FH/BEJE Li+ Bt B 75

ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 2, VpcIN = Vcssp = VossN = Vesss = VvHp = 18V, VBATT = Vesip = VesiN = VBLKP = 12V, VRerIN = 3.0V, VicTL =
0.75 x VRerIN, VCTL = LDO, CELLS = FLOAT, GND = PGND = 0, VpLov = 5.4V, Ta = 0°C to +85°C, unless otherwise noted. Typical
values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
DCIN=0 0.1 2
CSIN Input Current ICTL=0 0.1 2 LA
ICTL = REFIN 0.1 2
|ICTL Power-Down-Mode REFIN/ REFIN/ REFIN/ v
Threshold Voltage 100 55 32
O<V <V -1 +1
ICTL Input Bias Current ICTL REFIN pA
ICTL = DCIN = 0, VREFIN = 3.6V -1 +1
INPUT-CURRENT REGULATION
_ _Limi CLS = REF 97 105 113
Charger-Input Current-Limit 0SSS = CSSP mv
Accuracy (VCssp - VCSSN) CLS = REF x 0.845 81 88 95
- Limi CLS = REF 97 105 113
System-Input Current-Limit CSSN = CSSP mv
Accuracy (VCssp - VCsSs) CLS = REF x 0.845 81 88 95
CSSP/CSSS/CSSN Input Voltage 8 o8 v
Range
V =V =V =V =6V -1 +1
CSSP Input Current CSSP = TCSSN SEEN DCIN pA
Vcssp = VessN = Vesss = VpeiN = 8V, 28V 700 1200
V =V =V =V =06V -1 +1
CSSS/CSSN Input Current CSSP = VOSSN = VCSSS = TDCIN UA
Vcssp = VessN = Vesss = Vpein = 8V, 28V -1 +1
CLS Input Range VREF/ 2 VREF v
CLS Input Bias Current CLS = REF -1 +1 pA
IINP Transconductance Vessp - Vesss = 102mV, CSSN = CSSP 25 2.8 3.1 HA/MV
\ -V =200mV, V =0V 350
IINP Output Current CSSP - TCSSN NP pA
Vessp - Vesss = 200mV, Vinp = 0V 350
V -V = 200mV, IINP float 3.5
IINP Output Voltage sSSP~ TCSSN v
Vessp - Vesss = 200mV, 1INP float 3.5
SUPPLY AND LINEAR REGULATOR
DCIN Input Voltage Range 8 28 \
DCIN falling 4 6.2
DCIN Undervoltage Lockout — \
DCIN rising 6.3 7.85
DCIN Quiescent Current 8.0V < VpCIN < 28V 3.5 6 mA
BATT Input Voltage Range 0 19 \
, DCIN=0 0.1 1
BATT Input Bias Current HA
VBATT = 2V to 19V 300 500
LDO Output Voltage No load 53 5.4 55 \
LDO Load Regulation 0 < ILpo < 10mA 70 150 mV
LDO Undervoltage Lockout VpciN = 8V, LDO rising 4.00 5.0 5.25 \%
MAXIW 3
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 2, VpcIN = Vessp = VessN = Vesss = VyHp = 18V, VBATT = Vesip = VesiN = VBLKP = 12V, VRerIN = 3.0V, VicTL =
0.75 x VReFIN, VCTL = LDO, CELLS = FLOAT, GND = PGND = 0, VpLov = 5.4V, Ta = 0°C to +85°C, unless otherwise noted. Typical

values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
REFERENCE
REF Output Voltage IREF = OpA 4076 4.096 4.116 \
REF Load Regulation 0 < IRer < 500pA 5 10 mV
RElF Undervoltage-Lockout Trip Vier falling 31 39 v
Point
REFIN Input Range 25 3.6 V
REFIN UVLO Rising 1.9 2.2 \Y
REFIN UVLO Hysteresis 50 mV
. Vpcin = 18V 50 100
REFIN Input Bias Current PA
DCIN = 0, VRefIN = 3.6V -1 +1
SWITCHING REGULATOR
Cycle-by-Cycle Step-Up Maximum _ _
Current-Limit Sense Voltage VBCIN = 12V, VBATT = 16.8V 135 150 165 mv
Cycle-by-Cycle Step-Down
Maximum Current-Limit Sense VDCIN = 19V, VBATT = 16.8V 135 150 165 mV
Voltage
Step-Down On-Time VpCIN = 18V, VBATT = 16.8V 2.2 2.4 2.6 us
Minimum Step-Down Off-Time VpcIN = 18V, VBATT = 16.8V 0.15 0.4 0.50 us
Step-Up Off-Time VDCIN = 12V, VBATT = 16.8V 1.6 1.8 2.0 ys
Minimum Step-Up On-Time VDCIN = 12V, VBATT = 16.8V 0.15 0.3 0.40 us
MOSFET DRIVERS
VHP - VHN Output Voltage 8V < VyHp < 28V, no load 4.5 5 55 \
VHN Load Regulation 0 < IvHN < 10mA 70 150 mV
DHI On-Resistance High ISOURCE = 1T0mA 2 5 Q
DHI On-Resistance Low ISINK = T0mA 1 3 Q
. DCIN=0 0.1 1 pA
VHP Input Bias Current
VpgIN = 18V 1.3 2 mA
) ICTL=0 0.1 2
BLKP Input Bias Current HA
VicTL = VREFIN = 3.3V 100 400
DLOV Supply Current DBST low 5 10 PA
DBST On-Resistance High ISOURCE = 10mA 2 5 Q
DBST On-Resistance Low ISINK = T0mA 1 3 Q
ERROR AMPLIFIERS
GMV Amplifier Loop VCTL = REFIN, VBATT = 16.8V 005 0.1 020 | pA/mv
Transconductance
GMI Amplifier Loop _ ) _
Transconductance ICTL = REFIN, Vcsip - VCsIN = 72mV 1.8 2.4 30 | pAmv
4 MAXI/MN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 2, VpciN = Vcssp = VossN = Vesss = VvHp = 18V, VBATT = Vesip = VesiN = VBLKP = 12V, VRerIN = 3.0V, VicTL =
0.75 x VRerIN, VCTL = LDO, CELLS = FLOAT, GND = PGND = 0, VpLov = 5.4V, Ta = 0°C to +85°C, unless otherwise noted. Typical

values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
GMS Amplifier Loop VcLs = REF, Vessp - Vessh = 102mV, Vessp = Vesss 1.2 1.7 2.2 LAY
Transconductance VcLs = REF, Vcssp - Vesss = 102mV, Vessp = VOSSN 1.2 1.7 2.2
VCTL = REFIN, VBATT = 15.8V 50
CCV Output Current pA
VCTL = REFIN, VBaTT = 17.8V -50
ICTL = REFIN, V, -V =0mV 150
CCI Output Current CSIP TCSIN pA
ICTL = REFIN, Vcsip - VesiN = 150mV -150
CLS = REF, Vcssp = VessN, Vessp = Vesss 100
CCS Output Current CLS = REF, Vcssp - VessN = 200mV, 100 pA
Vessp - Vesss = 200mV
1.1V < Vcev < 3.5V, 1.1V < Vees < 3.5V,
CCI/CCS/CCV Clamp Voltage 11V < Voor < 3.5V 100 300 500 mV
LOGIC LEVELS
ASNS Output-Voltage Low ViINP = GND, IsINK = TmA 0.4 Y
ASNS Output-Voltage High VIINP = 4V, ISOURCE = TmA Lg(g - v
Vv risin 1.1 1.15 1.2 \
ASNS Current Detect NP ,g
Hysteresis 50 mV
_ VSHDN=0to V -1 +1
SHDN Input Bias Current SHON REFIN pA
DCIN = 0, VRerIN = 5V, VSADN = 0 to VREFIN -1 +1
SHDN Threshold SHDN falling, VRefrIN = 2.8V to 3.6V 22 23.5 25 R/EFOI]I(\I
- ) % of
SHDN Hysteresis 1 REFIN
CELLS Input Low Voltage 0.75 \
% of
CELLS Float Voltage 40 50 60 REFIN
. REFIN -
CELLS Input High Voltage 075V vV
CELLS Input Bias Current CELLS = 0 to REFIN -2 +2 pA

MAXIMN
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ELECTRICAL CHARACTERISTICS

(Circuit of Figure 2, VpciN = Vessp = VossN = Vesss = VvHp = 18V, VBATT = Vesip = VesiN = VBLKP = 12V, VRerIN = 3.0V, VicTL =
0.75 x VReFIN, VCTL = LDO, CELLS = FLOAT, GND = PGND =0, VpLov = 5.4V, Ta =-40°C to +85°C.) (Note 1)

PARAMETER | CONDITIONS | MIN TYP MAX UNITS
CHARGE-VOLTAGE REGULATION
VCTL Range 0 3.6 \
VveTL = VLDO (2 cells) -0.8 +0.8
VveTL = VDo (3 cells) -0.8 +0.8
VvcTL = VLDO (4 cells) -0.8 +0.8
. VvCTL = VREFIN (2 cells) -1.2 +1.2
E\ig‘jggegu'am” Voltage WWCTL = VRERIN (3 cells) 12 12 %
VvCTL = VREFIN (4 cells) 1.2 +1.2
VveTL = VREFIN/ 20 (2 cells) 1.4 1.4
VveTL = VREFIN/ 20 (3 cells) -1.4 +1.4
VvcTL = VREFIN/ 20 (4 cells) -1.4 +1.4
VCTL Default Threshold VCTL rising 4.0 4.2 \
CHARGE-CURRENT REGULATION
ICTL Range 0 3.6 \
VICTL = VREFIN 66 80
Quick-Charge-Current Accuracy | VicTL = VREFIN x 0.8 53 65 mV
VICTL = VREFIN x 0.583 38 48
g/:g;éCSIP/CSIN Input Voltage 0 19 N
CSIP Input Current ICTL = REFIN 600 HA
ICTL Power-Down-Mode REFIN/ REFIN/ v
Threshold Voltage 100 32
INPUT-CURRENT REGULATION
Charger-Input Current-Limit CSSS = CSSP CLS = REF 95 115 iy
Accuracy (VCssp - VCSSN) CLS = REF x 0.845 79 97
System-Input Current-Limit CSSN = CSSP CLS = REF 95 115 iy
Accuracy (Vcssp - VCsss) CLS = REF x 0.845 79 97
gjr?géCSSS/CSSN Input Voltage 8 o8 Y
CSSP Input Current Vcssp = VossN = Vesss = VDN = 8V, 28V 1200 pA
CLS Input Range VREF/ 2 VREF 3
IINP Transconductance Vessp - Vesss = 102mV, CSSN = CSSP 2.5 3.1 uA/mV
[INP Output Current Vessp - Vossn = 200mV, Viip = OV 350 PA
Vessp - Vesss = 200mV, Vinp = 0V 350
lINP Output Voltage Vcssp - Vessn = 200mV, [INP float 3.5 y
Vessp - Vesss = 200mV, [INP float 3.5
6 MNAXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 2, VpciN = Vessp = VessN = Vesss = VyHp = 18V, VBaTT = Vesip = VesiN = VBLkp = 12V, VRerIN = 3.0V, VicTL =

0.75 x VREeFIN, VCTL = LDO, CELLS = FLOAT, GND = PGND = 0, VpLov = 5.4V, Ta = -40°C to +85°C.) (Note 1)

FH/BEJE Li+ Bt B 75

PARAMETER ‘ CONDITIONS MIN TYP MAX UNITS
SUPPLY AND LINEAR REGULATOR
DCIN Input Voltage Range 8 28 \
DCIN falling 4
DCIN Undervoltage Lockout — \
DCIN rising 7.85
DCIN Quiescent Current 8.0V < VpCIN < 28V 6 mA
BATT Input Voltage Range 0 19 \
BATT Input Bias Current VBATT = 2V to 19V 500 pA
LDO Output Voltage No load 5.3 5.5 \
LDO Undervoltage Lockout VpcIN = 8V, LDO rising 4.00 5.25 \
REFERENCE
REF Output Voltage IREF = OpA 4.060 4132 Y
REF Load Regulation 0 < IREF < 500pA 10 mV
EOEiEtUndervoltage—Lockout Trip VRer falling 39 v
REFIN Input Range 2.5 3.6 \
REFIN UVLO Rising 2.2 Y
REFIN Input Bias Current VDcIN = 18V 100 uA
SWITCHING REGULATOR
o |
Cycle-by-Cycle Step-Down
Maximum Current-Limit Sense VpcIN = 19V, VBaTT = 16.8V 130 170 mV
Voltage
Step-Down On-Time VpcIN = 18V, VBaTT = 16.8V 2.2 2.6 us
Minimum Step-Down Off-Time VpcIN = 18V, VBaTT = 16.8V 0.15 0.50 us
Step-Up Off-Time VDCIN = 12V, VBATT = 16.8V 1.6 2.0 us
Minimum Step-Up On-Time VDCIN = 12V, VBATT = 16.8V 0.15 0.40 us
MOSFET DRIVERS
VHP - VHN Output Voltage 8V < VyHp < 28V, no load 4.5 55 \
VHN Load Regulation 0 < lvHN < 10mA 150 mV
DHI On-Resistance High ISOURCE = 10mA 5 Q
DHI On-Resistance Low ISINK = T0mA 3 Q
VHP Input Bias Current VpcIN = 18V mA
BLKP Input Bias Current VIcTL = VREFIN = 3.3V 400 uA
DLOV Supply Current DBST low 10 PA
DBST On-Resistance High ISOURCE = 10mA 5 Q
DBST On-Resistance Low ISINK = T0mA 3 Q

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 2, VpciN = Vessp = VessN = Vesss = VyHp = 18V, VBaTT = Vesip = VesiN = VBLkp = 12V, VRerIN = 3.0V, VicTL =
0.75 x VReFIN, VCTL = LDO, CELLS = FLOAT, GND = PGND =0, VpLov = 5.4V, Ta =-40°C to +85°C.) (Note 1)

PARAMETER | CONDITIONS | MIN TYP MAX UNITS
ERROR AMPLIFIERS
GMV Amplifier Loop VCTL = REFIN, VBATT = 16.8V 005 0.20 | pA/mvV
Transconductance
GMI Amplifier Loop _ ) _
Transconductance ICTL = REFIN, Vcsip - VesIN = 72mV 1.8 3.0 yA/mV
GMS Amplifier Loop VcLs = REF, Vessp - Vessn = 102mV, Vessp = Vesss 1.2 2.2 LAV
Transconductance VcLs = REF, Vcssp - Vesss = 102mV, Vessp = VessN 1.2 2.2
VCTL = REFIN, VBATT = 15.8V 50
CCV Output Current uA
VCTL = REFIN, VBaATT = 17.8V -50
ICTL = REFIN, V -V =0mV 150
CCI Output Current CSIP - TCSIN uA
ICTL = REFIN, Vcgip - VesIN = 150mV -150
CLS = REF, Vcssp = Vessn, Vessp = Vesss 100
CCS Output Current CLS = REF, Vcssp - Vcssn = 200mV, 100 uA
Vessp - Vesss = 200mV
1.1V < Vcev < 3.5V, 1.1V < Voes < 3.5V,
CCI/CCS/CCV Clamp Voltage 14V < Vool < 3.5V 100 500 mV
LOGIC LEVELS
ASNS Output-Voltage Low ViINP = GND, IsINK = TmA 0.4 \
ASNS Output-Voltage High VIINP = 4V, ISOURCE = 1mMA USCS) - v
ASNS Current Detect VIINP rising 1.1 1.15 1.2 Vv
SHDN Threshold SHDN falling, VRefFIN = 2.8V to 3.6V 22 25 R/EOFCI)]I(\I
CELLS Input Low Voltage 0.75 \
CELLS Float Voltage 40 60 % of
REFIN
. REFIN -
CELLS Input High Voltage 0.75V \Y
Note 1: Specifications to -40°C are guaranteed by design, not production tested.
8 AXIW
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(Circuit of Figure 1, Vpcin = 16V, CELLS = REFIN, VcLs =VREF, VicTL = VREFIN = 3.3V, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 1, Vpcin = 16V, CELLS
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VatT=12.6V

\
[ Y
v

/ VpATT=16.8V
4V

IAX1870A toc09

VBatT=8.

0 0.5 1.0 15 2.0 2.5
CHARGE CURRENT (A)

CHARGE-CURRENT ERROR
vs. BATTERY VOLTAGE

\
IcHg=0.15A

/

,P/ IcHG =2.4A
/

MAX1870Atoc12

IcHg=1.9A I—"_'
IcHg=1.4A
0 5 10 15 20
Var (V)

INPUT CURRENT-LIMIT ERROR
vs. CLS

\

IAX1870A toc15

—r

/'
/
J
/
0 100 200 300 400 500
VeLs (V)
MAXXIM
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BT EFFIE(4)

(Circuit of Figure 1, Vpcin = 16V, CELLS = REFIN, VcLs =VREF, VicTL = VREFIN = 3.3V, Ta = +25°C, unless otherwise noted.)

REF LOAD REGULATION REFERENCE ERROR vs. TEMPERATURE LDO LOAD REGULATION
411 o 0.45 . 5.38 .
410 g 040 e — g 536 g
N z 035 e ™~ Viy=28V g
409 < =0 /' N s N
408 \\ s/ \\\L\
- ) _
i’ 407 \ E 0.25 / 38 532 \\\ V=16
= N 2 020 = 53 I~
= , ~
406 \\ S S
& 5.28
405 \ 010 Vin=9v \\
404 5.26 <
: 0.05
403 0 524
500 1000 1500 2000 2500 40 20 0 20 40 60 80 100 0 10 20 30 | 50
LOAD CURRENT (uA) TEMPERATURE (°C) LOAD (mA)
OUTPUT VOLTAGE RIPPLE
LDO vs. TEMPERATURE vs. BATTERY VOLTAGE
0.8 - 180 g
2 160 :
06 P / g
= : = 140 A
= E /
= 04 o 120
z E /
ow = 100 L/
& 02
= / g 80 /AV/
o )
S 0 /] 2 60 /
— [a'=
/ 40 /
02
1 20 |
04 0
40 20 0 20 40 60 80 100 0 5 10 15 20
TEMPERATURE (°C) Vgarr (V)
STEP-UP/STEP-DOWN STEP-DOWN
SWITCHING WAVEFORM SWITCHING WAVEFORM
T 5 20V T T T T H H & 20V
et o t:! £ £ 1ov
VT VAR £ C R RIS PERPRRINS H AP RT g 10V &
E?VB/‘ST:wV | 8 % 4 CATHODE £ D4 CATHODE
ok Sl ov oV
§ R O OV — 10V
S I b 14 Dp3anoDE D3 ANODE
- — e ov o
g _i L Y OO OO s A
m .../.\\._./ INDUCTOR CURRENT INDUCTOR CURRENT
r—, o V) VBATT
(AC-CouPLED) (AC-COUPLED)
200mV/div : : 10mV/div
2.00us
MM 11
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(Circuit of Figure 1, Vpcin = 16V, CELLS = REFIN, VcLs =VREF, VicTL = VREFIN = 3.3V, Ta = +25°C, unless otherwise noted.)

STEP-UP STEP-UP/STEP-DOWN
SWITCHING WAVEFORM LIGHT LOAD
‘ T - - - g 20V 3 20V
T v § 10V
o ; e g jf%ﬂW Jg S
elEieeEaEl ™l
i U Pl !I £ 14 D3anoDE ‘ LJI U D3 ANODE
ST ¥ ST ¥ NV R 20 ) E Y N AT B ety , o
IR " © . CHARGE CURRENT = 300mA "
/] INDUGTOR CURRENT INDUGTOR CURRENT
T S S P PP T 2A
P
VIV WA oo e
A T S . . 50mV/div . . 50mV/div
2.00us 2.00us
5] FiL BH
B B Ih&E
’ DO A ELR, RSAVEMFEERA L, % kA H DCIN{EE . 7 LDOMGND )% — H 1pFal A E &
R g 5 5 L
2 REF 4.096V HL R FEfE . 7EREFHIGND Z [A)4% — H 1P ol 258 3 K 1) % o5 B LA
3 CLS TR IR A . WAREATRERABRBEOBETIIR. 2 0% EMmAETR—.
4,8 GND R
5 ccv B TR R BRI . BRI — H 10k Q Y EEL B AT — H 0.0 1pF YL 8 #| GND.
CClI FoH L IR T B RME . B2 — H 001 pFRLAE|GND.
CCs i LR TR AMES . — H 0.01pFHLAE GND.
REFIN FERIA . NIREAEE, ICTLFIVCTL 4515 REFIN A EL B 25 &
10 ASNS TERCAR R . M AR TR T LSARS, HBHHH bmCRA30mQk i FFHL, 7EINPHIGND [H]
e 10kQHLFH ).
11 VCTL FEHLHL IR il J%VCTLEEE—%WJEO@JVREFIN, FITE 4V FI| 4.4V SR P IR 657 FL It Y FE FL AL
W5 Wi B 7 —

12

MAXIN
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5IHIERR (4E)

ElL R Ihge

SRR . ICTL RS NTE VRprin / 32 8 VRprn AR T SERELTT . 1152 WL i B TR A — 17

12 ICTL ¥ ICTLHERMKEIGND, A2k 5.
13 CELLS HE SR B A . B HECELLS 5 GNDRY, Al 3 AW 15 Li+ B . %25 CELLSHY, nle =7
Li+Hith, 23, ¥ CELLS 5 REFINEHE, WL AP AT Liv HLh.
A . NP HT IE LT MAX1870 KIS 19 f A B . BT MRS N
14 lINP HLW. IINPHOES S 2 SpA/mV .

_— KW LR A . FKSHDN, A& IR . nf RIUeRedEss — AR, DAfe e e i B e s s,
15 SHDN 2 -7

16 BATT FEL YL FEL S A
17 CSIN T L R 3 A 0 A AR B
18 csip Fo E FL AT I (E AR i A . FE CSIPAICSIN 2 8] 7% 4% — KB pi A BB . ¥F CSIPFI GND [H)i#E#— H
22pFHIZ.
19 BLKP LA B R R Y FEL U 2 05 . BLKP 5 BATT % .
20, 21 I.C. WFRCLER:, AN AT
22 DBST F+E LI MOSFET (NMOS) MR 38 31 i 4«
23 PGND TE M.
24 I.C. MHBC R, NPT RZG .
25 DLOV MR dR 2 ar L U5 . DLOV 5 GND [ # — H 1 pFos ik 2 .
26 VHN 55 i MOSFET X 2l (9 P UR X H2 5 . VHP R VHN ]2 — H O pn Pl 2 (8 T K A B 6 5% B L 2
27 DHI 1= 3 U128 MOSFET (PMOS)IX 2 i th . 5 =1 B -k MOSFET B AHZ .
28 VHP 1% MOSFET 2R S #8511 B U #2 a7 . VHP A VHN 145 — H 1P S04 (B 5 K A R 55 B LAY
29 CSSN FE R LIRS I L BEL ) 70 . CSSN 5 GND & HE — H 2 2pFHYHLA.
30 CSSS FAGE T 2K FhL A0 I FL L 970 -

31 Cssp A FEL AL R 00 R BEL ) TE AR 0 1T . CSSPS CSSN B H2: — HEL ks Ml F B . CSSP5 CSSS i #: — H
(L A G I FELBEL

32 DCIN DCHLIRFLTA A - DCIN 5 2y Sl — 2 1pF a4 8 TR Y P e 55 B LA

BE RS, 5GNDIEE.

MAXIMN 13
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OPTIONAL REVERSE-
ADAPTER PROTECTION
: D2
+ ‘ ’
i : P 1 cs
ADAPTER : 2ouF
. 30 28 1 cr7 E
%7 €SS VHP TuF
32 2%
DCIN VHN RS1a
30mQ
ossp ! ANN—o—>
SYSTEM LOAD
RS1b
30mQ
2 L rer OSSN
C1
W
= RS DHI
3
CLS
NI/
» MAX1870A
= 5
cov DBST
RS cl P
10kQ
7
cCs CSIP ]
c2 c3 o [ 1 20uf
0.01uF 0.01uF 0.01uF '
e T
- 30mQ
HOST 9 17
VoD REFIN CSIN
10
DIGITAL INPUT ASNS 16
y BATT 1
D/A OUTPUT > \VCTL — 23 .
12 19 = "
D/A QUTPUT > cTL BLKP = ;;
13
HI-IMPEDANCE 3 %
OUTPUT g CELLS
LOGIC QUTPUT »| SHON
AD INPUT (t—g——9——14 oLov |2
T cs NP R6
R7 —T 001y : 30
GND 10k — LD0
T GND PGID o 12
p— J— W
= = 7 % T ;; ‘

B 1. pC 1 2L AR 7 H

14
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OPTIONAL REVERSE-
ADAPTER PROTECTION
! OPTIONAL D2
— 3 br i 1 cs
ADAPTER ! : 3 .
I e 30 28 el
CSSS VHP JWF
2 26 RS1a
DCIN VHN 30mQ
cssp 2
SYSTEM LOAD
TZ CC 131 oeus
CSSN
DHI
2NV
MAX1870A
REFIN
15—
R R SHDN DBST
OPEN SHORT
1
— VCTL
- 12 ICTL csip *
l2.2uF
iy y I RS2
o e — 30mQ
1 L 17
; CSIN
]
ASNS - 16
) 1 Lo
_T_ IINP BLKP | = 9;44%
c6 I
R7
mm% IO'OM %
1 ; 25
cov DLOV ”
. 1 330
10kQ Lbo
c11 C12
e n s e R
00WF T 316 c4 =
= oowF T TpoowF L \V4

B2 ST J A 2 2 1 T

MAXIMN
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TELA R
MAX1870A B A Li+. NiMHHNiCd it 78 i 7 19 B
FIfe. RA-MESHfHINS W DC-DC
MEH B EMER. SEEaFERSEMAaL, XM
LTHMWERTEAFTSHRE, e EAE/NNHE
B, L TEES THME THILEEMNRABET.
MAX1870A £ 5 7 BRI #s dilkm A, DAFR il AC T L #% F
T FURLER I FIRL I EL . AR (INp) TR it — AN 1E
R i TN =R QSR R s e R T B N S 2
H, SR — AN BRAE i (nC) SR A5 T 7 L HL I BOH
1 2 i 7 B SR R R rp S R R R O [ R
fH. ICTLSI A EMRS2 AE R E T FTHEHR . VCTL
SR EF CELLS i A % %€ T 78 FL 2% 1 FL UL 78 15 He,
JE. CLSSIMAHEF R3. R4 E T AR
FEL 7 PR
MAX1870A 2 A T — A~ HL R 15 FRB& (CCV) R A~ L 3]
TTIREE (CCIMCCS) . CCV 2 HL Tt L e I8 757 B 2 1 ke
S CCIAT CCS 4 il J2: HL th 3t L FL 30 34 6 P11 3L FiL FRL 3 B0
B AME . MAXI1870A MR RE AT K, FEALH
FEELELIA, AT I Y I O A FL -

RETLHEBEE

MAXI1870A BERSKE Bt I 1T FE L E . A VCTLIWEE
SRR TR ER . FE0E Vyppy 0 FE IR E
VCTLHLH, AT RATE 109 F 3 Bl PR3 57 B9 PR 99 FE FRL S,
£, ®E&EKVCTLALDO Hi#E, DSt ETHEta 2V
B E . ARG A VA R AL T T LR X A
BH 25 25 0 U RE . 2400 FH 1 9 119 R BEL R X 86 of | R A AT
Y H, JERUVCTL PR, FTHEBEERRERE ST
1% BT HLI I it LR 5 R b 9 2 Lo RN M O .
WIS R T E %R E. BEMD T AR E R
HLH

VBATT = NCELLS X (4V + 0.4V x m)
REFIN

16

R BBTEIRE

CELLS CELL COUNT
GND 2
Float 3

REFIN 4

H', NepLis®/~H CELLS I E At &E . VCTLS
REFIN (1 FE F B L 81 96 22, AT 76 8 FH) Pl BEL 43 s 25 i ]
R, R R ERECELLS, XM, = el
THML AT . BB R A e, el K
PR N EBIR ZE1E S OK# (GM V)X L #4701 (0
S %K 3 AEMER]). TECCVHIGND [ H B — H 10kQH
BT — H0.01pFHRZ, DA i EIR B . A TR
BE, 165 W EEREFME—TT .

RETHEBT
FI A ICTL A B AE CSIP I CSIN 2 [8] 3% 2 Y FE i A ) FiL B
RS2k B KT . "RYE Vier / Vrprn B E I
KA EHEMEE . R T A% e Bt s

Vesit « VieTL

lcHa =
Rso  VRerin

Hr, VegrpRaHZIEZ X REE, H73mv
). ICTLH i ATEHIE VRppin / 328 VRprin: B 22K BT
MAXI1870A, WK ICTL 386~ 1L 2 Vygrn / 100 AR
WHEBIR Z(F 5 R # (GMDA LR TR T (B S % B 3 1)
FEFER]). 1ECCIS GND Z [ — Ho.01pFHRE, LIh
EABBRAR . AXFMER, ES% T a5 L
15 L FEL O R B P — T

REBNE TR
P % 3 e s At DC FL R a1 L LR RS
JUATHL L FT R L 2 F . Mk AR I T TR A IR 2
FEE, MAX1870A 3 4 B AIG 78 H R I S PR ol O HE 4% E 3l
FCAs MLy . FEE RGBT K, AT T RBEM
AN TR, FHEBEREIERE, & ARGty
K, MAX1870A M JC i — A5 KR dild5k b8 e 2% 1Y FL UL

MAXIMN
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IINP ASNS
|
oo — — ;
ossN———{ > INPUT-CURRENT BLOCK |
! css :
I ST . + . |
‘ - :
: e :
' 1+~ CURRENT- IMAX1 | + + | :
: SENSE -~ |
! AMPLIFIERS - %7 ‘ 0.81mv :
cssp——-o (154 FOR 30mQ) !
0555 —— 3
oL —— + MAXIM
: : MAX1870A
ccs—— |
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ e
e |
1 : 045V o -
L —— s + :
: REFIN ;
CSP—f——1+ GM : >
, ' +
Do Azt >——e—1— ! >
; csl 3
CSN——— - 2 5m 3 v IMIN
3 (42mAON —|* ;
| 30me)
3 % IMAX] —>]
: 3 STEP-UP/DOWN L[ e
! : o CURRENT-MODE SHIFT
! CHARGE-CURRENT BLOCK 3 3 STATE MACHINE
3 (6.7A FOR 30mQ2) A2
! X by ;
e e ; ?CHG Z1 os%0F
e ‘ REFIN
ooV 3
e 400mv :
Ve “rer * 40 w 3 + SHON
: + 3 SHUTDOWN LOGIC
! —o ;
=p 42V v ; e
! o - 3 <
- 3 Aoy _
3 L GND
! REF CELL- ; %;
BATT : SELECT 3 5.4V LINEAR 4,096V
1 Loaic : REGULATOR REFERENCE
1 I ! 1/55
CELLS—— BATTERY-VOLTAGE BLOCK !
DCIN 100 REF REFIN
B3, TyREREF
MAXI/V 17
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AR TR MAX1870A AT . FTHARH A BT
MAGARBRA DM, SREEG. ARBIRAHLL,
MAX1870A ) 6mA fx KEH S H AL F /N, ATARIELL T A
SR 2 B C A5 9 SEPR L

ICHARGE X VBATT
VIN X1

IADAPTER = ISYS_LOAD +

He, nR/AADC-DCH MR EMAE R 85% 2
95%) > Isys LoD /N R AHALIL, Tapaprer T/ IE
BLARHLIL, TegarGE 2/ I HLELI .

ST BUE U IE TN =V TG B b B T L Ve JE LR T - R A DN 5
K, FRGER S M ARE R, HEHRABRL, &
T EMAHEBEAR TR, PR Se R IIE R G ARt

PHBAY — HUBCR AR (Vessp - Vessn) B (Vessp - Vesss) <
5 CLS ¥ A B HEMEE . vy P B 4 b 5%
A HREFAIGND (8] 1) 43 He B Sk 1% € . # CLS i % REF
D26 48 f K AL PR R 105mv . A AR FL B RS 12 F1
RS1bR 15 B3 N # 09 H& K RVTFHH . RS1a-RS1bF
RS2 WIPHAE AR . ARAE DA A T 55 H 5% ol e % 1)
KL :

Veis
VRErF

V
x ~CSsT

|ADAPTER_MAX = Ty

/ﬂ\:qja VCSST%EZT—\‘%ZI“;{:ﬁ%zﬁﬁ?ﬂu%gﬁﬂﬁa %lOSmV
(HLAUAE ). PIERIR 2215 5 BOK 3 (GMS) X it A H I 17
P95 (S WE 3 DIREREA]y . —MEL T, TECCSMGNDIH]
e—Ho0lpFHA, DIKMETR TR (GMS). A K
158, 155 70/ i A1 L 78 v i R 1 # .

B NE
MAX1870A HA — M AHL M H 0 IINP. IINP2Z
ARG S TN & 2 Mgl 465/ g 1“2 H
i . TINP % B EJEEZ 0335V, IINP EHES
TG AT R A H e RN R A TR

VIINP = IADAPTER x RS1_ x GiiNp x R7
H, Iapaprer B/ANACH Fi L& 2 At DCHLTL ,
Grnp % /N TINPHY B 2 (M UE N2 8pA/mV), R7TERTE
TINP A0 8] A5 A LR

18

FE ML LS, o 25 FORT AC TR 2 32 Ve 9
WS WAL TAEFFHE ).

LDO#EEZS

LDO M DCIN fii A7 HEFEE 19 5.4V LU . K3 MOSFET 39X
Figml it DLOV tHL, J5 & w2k B 1 i RiE# S LDO .-
LDO 44,096V B (REF) TP #B K 2 $iod il i i (it i
LDO M GND [a]# — H 1 F 8 2 {H 5 K 1 M % 55 B i A
DLOV M PGND [ 4% — H 1 pF 80 A H 8 K1 B & 55 3
2.

ACIEE #H

MAXI1870A W T — 2 4 it ASNS, T2/~ ACER
MEREE. YRS NRHEENEB KT 1.5AGOMmQ
R HLBE, R7°410kQ), ASNSEMH4mH Fhihm.

KB
2B ACIEILARIG . MAX1870A #E A IHFE =BT #E=,
5 CSIP. CSIN. BLKPHIBATT M FEL It B i) EL 3 /1
T 1pA. YUDCINHEREES 7.5V X EBE (UVLO) IR E A
FEF, FEHAIEAXFEIIFEIRE.

FHAN—FE O, K SHDN FH 2| Vypen 1923.5% LA T 80k
ICTL FLE T Ve / 100 AU AT AE IR FERL . oA I 3¢
ML 1L TAE, ccl. cesHIcev# FHi gl . 2R A&
T, LDO. % A UL R 42 25 A5 i 2 4R A0 PR R 2K

H/BEE

DC-DC#E 7§
MAXI1870A & — &It /B FE DC-DC il 4% . MAX1870A
P — AR n ¥4 18 MOSFET Hl — /> 1 i p 1436 MOSFET
ffi K — A aEmE, LM ABEST. i
THiHAEE. MAX1870A R —F &AW EH %, M
HABT: /B EE ST BAHL, HERAERE R, #SER A
FN, RS N X RSB A R I R MAX1870A
TAEERMEEER T, WE40R.
MAXI1870A T A M dl L B4 DU a5
o /MUY HL B R EK
o RAR I FRLIBAR AR LR AR VR PR S B /N FLR.
o K HAL JEHL A TR s B B AR T MIOSFET . FEL B ARG I L L

FI2RIRE, MRS TREK.

MAXIMN
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° VIN > 14XVOUTBYJ‘¥:E§:@$®IEH Eafﬁ; %1&?%&&&
MAX1870A K M ANE 5 fr 7/m B AR SHLH . R 3G v
Vearr BEHIZSEA. BAI CIRAEME . REDERR
A % A PEM A R T4 . 78 v 46 1 3 R = 7 2k )
MAX1870A LAPWM 7 = TAE.

FBEETLIE
(V/N> 1.4 x VBATT)

TEViN > 1.4x Vparr, APHEREHT, MAX1870ATE
REAFCRE BRI VI, FF— H XM MOSFET M2
(N 5). B 645 TR EBRES W REBE. ZHEET,
MAX1870A ¥ 75 B H S IR [A] . ], DHIKHIMI CIR
B A), BB Veapr /LB dydt#HE TR, HZRiEE
HArm i (iR Z Rl E) ik . X8 HRBERGE,
DHIFFEM1 CIRZ B), HBHFLL(VN-VeaTT) /L
dl/dtRE B M1—HEIFiE, BB BRI S IR E B 2

R 2. MAX1870A HIMZE Izt =

Ft/BEE Li+ FB 7t TE B %

RIS O b . AR AR R R TS T R IR, D
ARAF 400k Hz B HE [E E TAEMIR . FEIREB SRS, B3
73— FEERHI A GRZS AR EE LA EJEER. SC I [H]
BT IR EF ST AR M ERN. RERFSHTH
FL L S L PR L B A AR PR A, s R b R (I 2R Y
B VIR BRI )R E -

IR, BRI AIRES AR TR,
DI ERAS D, DAREARIOAE, By 1k o0 75 i A H i i 1)
{EE

HELIE(VN< 0.9 x VaTT)

Vin <09 x Vgarrfl, MAX1870A TEIRAEBHARZS ClAI 5L
Bk, JF—HIFJAMOSFET M1. Z#ET, #6il#
BRI T R . B 74 H T R i R
H. BT, MAX1870A A THEFF BB ] . &
¥, DBSTH EM2 (K& ), HBHH LA v/ LI dl/dt

MAX1870A H-BRIDGE CONTROLLER

TRADITIONAL H-BRIDGE CONTROLLER

e  Only 1 MOSFET switched per cycle
e Continuous output current in step-down mode

e 2 MOSFETs switched per cycle
* Always discontinuous output current

(requires higher inductor currents)

A) CONVENTIONAL
ALGORITHM

B) MAX1870A
ALGORITHM

2 X IcHARGE

SHADED REGIONS REPRESENT
CHARGE DELIVERED

»
-

TIME

B4, Vi = Vparr I AT HLESHL )

MAXIMN
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BEE ETE. HBAELE G E AR (R ZE B ARk
E)E, DBSTXRMIM2 CIRZAE B), ML LL(VaTT -
Vin) /LB dl/deBHE N M2 — B KM, B 2T RIS
[F) 5 i 2 B s g Ik . R e AR R ke v SR OC P e
[f], DPAFKTR400kHz BIAMER & TAEMIZE . F+HIFiE il B
WS R, 1R (S 3T F U S R A R B
AR PR, S H EL T (N R B R B R AR R ) ok
e .

H/EETLIE

(0.9X VBATT< V/N< 1.4 x VBATT)
MAXI1870A B A —FhFt/B R, TIEBREERY. K
S T H/MEEHAEP BT . MV iNTEVarr
10% AR, MAX1870ATEIRZS A REBARE ClH AL

B, WHEKITNA. B. C. B. A« B. C%&, HX#
SPETEBCAIRSB. B TIRES B G 4EE SRR B, [H ks>
THUBRSOR R, B TRUR.

RZS AR R R IE T, AR EBCIRZSB (K 8A).
AR, P B I EL S FL AT 8 5 HE 20% -
RS AWBN BT, BAR B RSB (WK 8B).
PRAR, PR B R IR K29 10%

SH Aty 42 ) 5 SR T A v 0 FLR LI, SRR HRE
U5z %, HRUARTAW R PUAS.

IMIN. IMAX. CCMP#1ZCMP

MAX1870A RZSHLHI R FH LA FL B 78 5k 1 2 M 1% AL T AT
ZRZS DA AT AR DI B ZS (B 3) . AR PR AR

STATE A

STATE B

STATEC

STEP-DOWN OFF

: STEP-DOWN
PWM

D D4 M2 ]

STEP-DOWN ON

STEP-UP | M
PWM

-

_____________________________

STEP-UP ON
STEP-DOWN PFM
‘ Vour
; D3
> ': M2
IDLE STATE D
5. MAX1870A KLY
20 N A
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d _ Vin-Vour
dt L

STATEB

STATEA

VALLEY REGULATED OFF-TIME

i PRECALCULATED STEP-DOWN ON-TIME___!

VN> 1.4 X VBaTT DUTY = VN / Vour

[El6. MAX1870A F# 1 4 = F /8 FB )i I TE

d_ Vin-Vour | ~——— PEAK REGULATED ON-TIME

at L

STATEB

PRECALCULATED OFF-TIME

Vin> 0.9 x VpaTT ‘ DUTY =1-Vin/ Vour

B 7. TH 1 2 R i R

3T EEL B 3T FT L I EEL R A A4 IR 22, MAXI870A P2 — A4 FELET R S, IR B IMINIR & . JEELETH
REFS. HREMUBEELVORENZEEFSRET R R A e ER R I O

AR TR IRE . DU T v

e IMIN: QIR LVCIETF0.15V, MMAXI1870A T1EF 3k lpg > —— N

ST, KA AT R EIE R . e Acsi x RS2

He, Vi ERIMIN R ZRRY 0. 15VIRIE, Acg #Rn
It HEL L AR T R 8 () 18 V/V HE £

MAXIMN 21
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o CCMP: CCMP¥HL i 5 X 5 il s Lv e 5 HL B i
. fERRERAP, MR ERE LV E
PRI E DL R, SR B RS Mg . AETHER
A, ME R BT LV e e By R E DL B
i, FFRRTEAREC)S R

o IMAX: IMAX HCECES 4 (62 J A F R B i BR 1l . 1% P
% e L R O (P R AR X R ) eST A R = Y €S S)
L5 PR [ S 2 S R T TRR L. R A I E )
PR 200mV. RS1_=RS2=30mQHt, XM K6.7A.

A SRR A U R R T Vipax (200mV), TUIFHFETF
JART B TR, SR 3 sl i B T SR 4

o ZCMP: ZCMP HCEE#K6 I L JBe L 3t i 2R g Asf ] . 2R
R, zcMPHIEZ R, NMMAX1870A Y]
3|72 RIRSARE D), UTEIE.

e IES
MAX1870A B & Hr A My B AT {5, DAFRTF 400kHzZ

[6] 78 9% TAF . AR A FL IS i Y R R — A I ]

MINIMUM
STEP-DOWN

‘ / OFF-TIME

STATEA /'Ji |

PEAK REGULATED
STEP-UP
ON-TIME

STATEB

R)

STATEB
STATE C

MINIMUM
STEP-UP
ON-TIME

PRECALCULATED STEP-DOWN
ON-TIME

B R

PRECALCULATED STEP-UP
QOFF-TIME

 —

STATE A
B)

\

P STATEC STATEB

VALLEY REGULATED i
STEP-DOWN
OFF-TIME

PRECALCULATED STEP-DOWN
ON-TIME

. A

d_VBarT-Vin
dt L

di _ Veart
dt - L

'_|

Yoo\

4

[E8. MAX1870A F1/ K [T FE 3 e ji % T
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HoRE HEREBI B . fEF/BE R, IR AH
Bt — 4o =, A T IR R AR R R . X T
T8V A28V Z A1/ v, TF3eMZ M IE 7E 350kHz 2
405kHz Z 18] . & WL AT T (E4FHE.

N
sAFIHCCV. ceIlecs 51RAME =18 19 2R (R
WHL e T L FL U MR AR ERR 1l ). 7R cCV MTGND ]
I — H1okQHEE A — Ho0lpFHLA, SRAMEH R IR TY
Wi . 43 A4ECCI 2 GNDIA] 5 CCSI £ GND A #4#0.0 1pF
LY, RRMEE 3T P FEL I A58 R 5 L O A

[ Mz
Vel FEH RN, MAX1870A M 2 T — S HL B A B R
I ERE. BT RRESER S REREFES TR
B L, TR S B AR A L — S GM (I
9). P&, FHEST/BEERK T IS RMEMU, BHE -1
sk, FHEBEA A A B AP A
JIT 5 BRI R 28 2 B C oy FIR oy TE B AR 25 - s 0 . i
P Coy B SR, DU LB 507 450 A A3 % B A o T
Reoy B /N . Roy I B 1R 22 50K 45 76 38 8 5 19 38 4 .
Rey M CourMisE T2 BMA, Hit, MiiE T REMN
PR ERME 17 LA K% Fi, b o 2 s ) i 7 e ]
Rpsg /2 IC HL & ) A (Cour) IV SRR BEFLBH(ESR) - Ry,
AR ES 3, R =AVgarr/ Alcug = Rpart-
GMV JilK %3 1) 45 2 tHBE ST Rogmy K T 10MQ. HLE 3R
P& F(GMV = Alccy / AV apr) T FRIIECE U L. FRth
AP, GMV = 0.1pA/mV, A=A, 80.133pA/mV,
PSS, T8 0.2pA/mV . DC-DC 5644 1 85 S IR T 78
FL FE i R I L B R S 2.

1

GMpwy = ——————
PM ACSI x RS2

TE AP BT, Acgi=18, RS2=30mQ, Kt
GMpwwm = 1.85A/V -

MAXIMN

Ft/BEE Li+ FB 7t TE B %

HRHE LT A SR I B L i R (LT :
LTF = GMpyy X Roamv x (1 + sCcv Rev)
(1 + sCcv x Rogmv)
RL

X Gpy X (1 +sC x R
0+ sCour X0 My X ( out X Resr)

3 AR SN = 81 S B s A2 i R 5O AR R

AL G, Coy T Rogmy B2 . BT Cey
HRogmy B, L FZH Coy P8 3B T R I B
F#T. A5, ReyHIBEBTH CoymBL, MEZEBR Ry R
/—\HERCV;FHCC\/E/‘J'%E%EB.*E; A

Roamv X (1 + sCcy x Rey) = Rev, BT A B
(1 + sCcv x Rogmv)

A M Cour MBLBL LI R 6792, UL, JFBCRLEL
EBRAHE, A

RL 1

(1 + SCOUT X RL) B

sCout

TSR RpsR R /I, B A B0 i 2 A AT B BT 1
M AT L 280, A A i o 0T B AT I R A 5K

Resr R
GMV
+
Rev Ro
REF

Cout —

1

11

El9. fE i) cov EH s HER

23

TEL:15013652265 QQ:38537442

V0.8 LXVYIN



MAX1870A

http://www.eehome.cn
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LTF = GMPWM X

Gmy
sLout

ALTF=1, KNS

R
foo_cv = GMpum X Gy | =—2—
2n x Cour

NARAFREE R TAE, SCHOBUR BLR T IF RBERN 1/10. 52
R A LI/ T A A T T R (% R R R K TTHL AR
T d /NG PR A R R LI P PR R ) -

BE5E 13kHz B3 R, 8 AR 1 410 B oo PR E

Kt H Ry
MODE = Vce (47)
Cout = 22uF
VBATT= 16.8V
RL=0.2Q

R 3. R IRAFE

GMV = 0.1uA/mV
GMpwm = 1.85A/V
fco_cv = 13kHz
fosc = 400kHz

&

N

oy = 2EX Cout X feo_cv _ e
GMV x GMPWM

R PR A URE T R T B AR, IR £, oy <

fp_out-

Ccv = (RL/Rcv) x Cout
Ccv = 440pF
] 10 28 7~ L R 2R 6 00 3R 0 B R 1L, SR A B TR 1Y
ZEH,

FEH B R A B A S

B S B FM=

Y MAX1870A T 17 FC L HL L B iE IC &% FRL U, RS E
PERHORE T4 L2 . B 11 BT s Y T AL SR B R T 5T
HL LI BR B (et TR il B MAX 1870 A B TAE & L -
Bl 12 fai e BT, 1B T YRR IR A B (CCS) b T 45 il
T MAX1870A B TAETEOL . H T4 ) HL 28 BEL 0 HL

NO. NAME

CALCULATION

DESCRIPTION

1 CCV Pole

fp_cv =

1
21 X Rogmv Ceyv

Lowest Frequency Pole created by Ccy and GMV's finite output
resistance. Since Rogmv is very large (Rogmy > 10MQ), this is
a low-frequency pole.

2 CCV Zero

fz_cv=

1
21 X Rc\/ CC\/

Voltage-Loop Compensation Zero. If this zero is lower than the
output pole, fp_ouT, then the loop transfer function
approximates a single-pole response near the crossover
frequency. Choose Ccy to place this zero at least 1 decade
below crossover to ensure adequate phase margin.

Output
Pole

fp_out =

1
21 X R|_ COUT

Output Pole Formed with the Effective Load Resistance R and the
Output Capacitance Coyt. RL influences the DC gain but does not
affect the stability of the system or the crossover frequency.

Output
Zero

fz_our =

1
2m x Resr Cour

Output ESR Zero. This zero can keep the loop from crossing
unity gain if fz_out is less than the desired crossover
frequency. Therefore, choose a capacitor with an ESR zero
greater than the crossover frequency.

5 RHP Zero

Vin
om x LI
Vin?

" 2x x L lout Vour

frHPz =

Step-Up Mode RHP Zero. This zero occurs because of the initial
opposing response of a step-up converter. Efforts to increase the
inductor current result in an immediate decrease in current
delivered, although eventually result in an increase in current
delivered. This zero is dependent on charge current and may
cause the system to go unstable at high currents when in step-up
mode. A right-half-plane zero is detrimental to both phase and
gain. To ensure stability under maximum load in step-up mode,
the crossover frequency must be lower than half of frHpz.

24
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PR B e B L JC 2R, A T AR SOR AME 1 R B
Acst A gs A B A I 50K 45 B P9 BB 1S 45 . RS2 2 FTHL
LR A FL B . RS 1a FIRS 1b 2 i e 45 FE L K ] L B
Roomi M Rogms 2& GMIFI GMSS Tl K 4% ) 46 280 i Hi B AT,
KT 10MQ. GMIJE It B HL L ISR 4% 5 5 (2. 4pA/mV).
GMS J2 i it i FL U OR #4785 (1. 7pA/mV) . GMpyy &
DC-DC #4715 T (1.85A/V) -

AR LA 22 2R TH SR R AL i R 20

Roagm_

LTF = GMPWM X Acs_ X RS_ X GM_
1+ SROGM_ X Cc_

B T — RS BT

1

GM = —
PWM Acs_ X RS_

PR LB £ i o 8T A T A -

RogMm_
~ 1+ sRoam_ xCc_

FRAR DU 24 Sk A

LTF = GM

Ft/BEE Li+ FB 7t TE B %

AT E, PR SR EAR T 1710 W 4%,
FHRT A I E S —2F.
Ccl =10 GMI/ (2r x fosc), Ccs = 10 GMS / (2rn x fosc)

VIN_MIN_ _ ViN_ mING
2 x LI 2m L loytmax VYouTtmax

ZERGIUEER B, IR, RS S

ARG RBRNARE . AP — D% S8
AN SR . FAE, ETF R, SO AR K TR

fRHPZ _WorstCase =

LT FRE , CCIACHB IR AR T frypy- £ 2FF
HE S A CCS -

6 5E 30kHz IS BAI R, R KN BT AI a0 8, 15
CorflCeg. >10nF- Hoi/MAER T Coy / Cog TS HELSE
FLU A BE AW A . 1348 T R A DA B v SRR S A A
CERT S LIVAT S HE

MOSFET 3K 575

X & RSF IR MOSFET, i1k T DHIFIDBST. M
UK B i i B MOSFET A A% [1] SR K Jg& 470 10 A8 BHEL 1 Y
DHI 7] p 1418 MOSFET HY M J5 1 1.6 A FIW WL 0.8 A FLIT -

fco_cl = 2G'(\3/“ , fco_cs = ZGZ'S DHIZE VHP5 VHN Z [A##3). VHNZ — X T VHPER
Tcl T-cs EMRHEELDO, HATIshE ik . %4 VHPE| DCIN.
VHN# — H 1pF 75 i A S| VHP.
CCV LOOP RESPONSE
80
\ \\ MAG
=10 / 45 ¥ |
§ 2 \PHASE\< Acs
= KN
N = \ll\ 90 ol - csl
\ GMI
20 \
Cel +
-40 \ 135 I Rogm
1.E-011.64001.6+01 1.E+021.E+03 1.E+041.E+05 1.E+06 = REF
FREQUENCY (Hz) =

El10. cCV FR B A7

MAXIMN

B 11. CCIEME T 1k S PR IR
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LDO i DCINfii AT 5 avEIR, FHAal# 4t tomA DL L
Jit. niiEMOSFETH 3I#f DBSTH DLOV L H., ek
25AHLYL, WRURSAEGT . BT LDO A PN F#PA L E 4 it
B, M LDOZEIDLOV E:R M 1~ RCIUED 7,
i LDOAL MR /v LDO 4 4.096V 2 fE(REF) FITA
R ZRE G B A . ] — Hp P R B A %
LDO#IGND.

[ 1CSSP

RS1_

[ 1 CSSN/
CSSS

El12. CCS s i 1k Jr P

s~

TCHHIERE
FAGIHEE T, HESHE PRI . PUT R
VLA X ST

MOSFET

MAX1870A i % — > p{HIEMOSFET 1 — P n {4 &
MOSFET . H 2 B A A 45 5 5 {1 A 5 368 A BEL A0 B A% Pl
L, JFEAREHEE. BEMEAR, KaUgAx
L2 IvR SO (1B s AN ) 8 ) A S R T 7 e 7 19
MOSFET B 23K, AJ % i M A H 4 85 /N MOSFET,
MOSFET 5 3 F, BH 00 AT =] bbb 366 . 9 4, 4 2R
SRR A — 2R A E R, AT DL R S H BE K A
T MR H ff A — 2 B MOSFET,  [F] BT3B £ 45 AH /] 5
HRARE, ROF A AR T .
BN AR 4 RE 9K 3 18 22 B9 MOSFET - 3K 3h — H 4 ¢
HIMOSFET FIrifi - 2 LI 4 -

ILDO = QgM2 X fswitch

IVHN = QgM1 X fswitch
HA, foyiten N 400kHz (HLAU(H).

CCI LOOP RESPONSE

100 0
AN \\
\ N\
60 \MAG
3
o 40 ‘é
g \ - 45
Z
=
=
0
\ PHASE |\\
-20 /
Y A
-40 -90
0.1 10 1k 100k

FREQUENCY (Hz)

MAGNITUDE (dB)

CCS LOOP RESPONSE
100 0
80 \ ‘\
40 \ \ MAG
\ \\/ 1 4
20 \ \J
0
\ PHASE l\
20 / N
N N\
40 -90
0.1 10 1k 100k 10M

FREQUENCY (Hz)

[ 13. CCIAI CCS Fr s 7
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MOSFETIE IR FE

Fs5UL T8 HMOSFET 7E 7+ e 5 B F T4F A (9 BEL A% AT
KRR, RSHH T PR, BERAHFEZFrEm,
LUk HL T B AR R AR BE B
EVBATT/2<V]N<2XVBATTE/:JJ/E‘ELJ.EFHEP, EHﬂ:M2
PG 52 TAE, BEMBFEAEMIPEFEZEMN. M1
TEREERS. M2 TEA R S ETF LBFE. EH K
£ MOSFET, ff i K AT A /4 54T,
MOSFET A 2 74 - i i) FELAE A1 FF R 36 . R A R
(VNI T Vg apr), FHAESFE T RAAR 47 1 £ 5 ok
M1 FIM2FE R A B HR# A e ffE .

4 B 5 AR A A9 ACIE BT A% L O fe K, sl fiC 4% L
s 5 UK T FEL i PEL P e v BSF - O SR B RE A 2 7 A KR A A
B XFERMTIFRBFET TR CV2 FIF . %5
HEW T —ARBEMEE, AR Rl Bk PG -

FERiL 1E

PERRHLE, DI MOSFET.  HoL JE RIS I FE BEL m 1) 3 6
AN AL ELFEL HRFE FIRMS FLIERFRL I, T 4% LIR (FRJEH
WO ) B AL0.3. BT i KD SRR K A TR IR 6 B
AT R ARES, E RS A TR LIR . HR
P DU 2 Aok R L

Ft/BEE Li+ FB 7t TE B %

_ 2 X VIN X tmin
LIR Ichag

TR AE KM (R, SRR EBAMG . B
MR, BN & B IIRMS R, L AE R
M.

PEFIRE 1
PR T R 0 e O M AT R (B, AR IR € AR 7T
H KA L R TR A R /N AR IR A O R AR 2 A AETT
FE T AR, LR 39 FL I B B T AR R AR R] 3T /Y
LR . ATAR I LT 28 st 80 P SR R P 3 0 1

Vout_max X lcHg_max N

IsaT =

ViN_MIN
T X ViN_mIN X (1 - VNN )
Vout_max
2 xL

BN BUEFE
N FEL A A 2 2 FF 5 FL A 7 A 1 00 PRI R (Tpws) -
A e R AR A F R P & . $8800S-CON), JRHE 2
X FL AR 7 F L LA R

x4 THHE
DESIGNATION | PART SPECIFICATIONS
INDUCTORS
Sumida CDRH104R-100 10uH, 4.4A, 35mQ power inductor
L1 Sumida CDRH104R-7R0 7uH, 4.8A, 27mQ power inductor

Sumida CDRH104R-5R2
Sumida CDRH104R-3R8

5.2uH, 5.5A, 22mQ power inductor
3.8uH, 6A, 13mQ power inductor

P-CHANNEL MOSFETs

Siliconix Si4435DY
Fairchild FDC602P
Fairchild FDS4435A
Fairchild FDW256P

M1

P-FET 35mQ, Qg = 17nC, Vpsmax = 30V, 8-pin SO

P-FET 35mQ, Qg = 14nC, Vpsmax = 20V, 6-pin SuperSOT
P-FET 25mQ, Qg = 21nC, Vpsmax = 30V, 8-pin SO

P-FET 20mQ, Qg = 28nC, Vpsmax = 30V, 8-pin TSSOP

N/P-CHANNEL MOSFET PAIRS

M1/M2 Fairchild FDW2520C (8-pin TSSOP)

N-FET 18mQ, Qg = 14nC, Vpsmax = 20V,
P-FET 35mQ, Qg = 14nC, VpsmAX = 20V

N-CHANNEL MOSFETs

M2 IRF7811W

N-FET, 9mQ, Qg = 18nC, Vpsmax = 30V, 8-pin SO

MAXIMN
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5. MOSFET FE M fa FEFOFF K157 #E

STEP-DOWN MODE STEP-UP MODE
DESIGNATION
DC LOSSES
\Y VBATT 2
M1 (M) X lcHa? X Rpsion (— X lcha| X Rpson)
Vbein Vbein
VBaTT
D4 (1 - ———| X IcHa Vpiode 0
Vbein
V V 2
M2 0 (1 - M) X (ﬂ X ICHG) x Rpson)
VBaTT Vbein
D3 ICHG X VDIODE ICHG X VDIODE
SWITCHING LOSSES
2
M1 Voeinwax)? X Cix X fsw lcha 0
lGATE
D4 0 0
M2 0 VeatTivax)® X Cix X fsw lcHa
lgaTe X VDCINMAX)
D3 0 0

oy Ml M2 R AT B AR Igare 2 M1 M2 IR AL S 1R B I (-

B\ LA RS B AZ B R LR R, R AR SR K
T, PSR A 5 E B T A Y 10°C. Frik AR
SO A R IZ KT 0.5 x Icpg -

Wi B BIEFE

i 1 P A o T A X P R SR SRR T LU, B AE T
ol T A X e W e L TR L O A 5 D e 0 L SR R
P, LA (E T ESR £ 6 52 i Hh P 2% AR I B A [R] B
LR X . SRRSO IEE M #E 2 M. AT e R
BEARE, RO O IR R R A SN SR A R
At/ TR A BN A iR 2 A AL . 1S
AT TAEFFHE

ﬁﬁ%gﬁﬁg (%05 X ICHG X VBATT /VIN Egéi{ﬁ EEY)ﬁ;
[e] B £ 17 FE 9 BRI T A I 10°C . H4h, i A E
AL R Z AT YO A TR IR, SRk H T AL AR
GILERIT

28

Bt 7 U i iz

FERS LIS, MAX1870A 4k S22+ 8 % 1Y i B HLE
ELEIH L Vg o pp B JE IR . MAX1870A [ B
I [ LT cov PR B 98 foo (15 2 WL HE 215 i —
Wy TE— SORS L I SR 2 R A, AT R Copr
S5 f oo GBI K Rey) - 12 0 T AR
Battery Insertion and Removal -

REDHBFE

MAX1870A FEIth FEFL AR X R G AW I S AR H L. i
TR A IR EAE A B S RAEMEE, MAX1870A
X ZR G0 AR B AR R B AR (5 2 WAL T T (B4R 1) RS
R BEAR I Y ] ). X 0 R T R 8 b O A 3 R
H RS, BRARG T X T e #5 HUAS I A B R .
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=

DCIN 23 ] 4% — H 1pF o5 B A (B 1), 4 DCH R A
KA, WG AR E D1 A D2 AP MAX1870A. BT
DCIN R A LDOFI N HFFEME R AL, D1RA/MESZ
WEEE T . RI0PCBAT J&XT T3k 2 HLE i i s
MERMBEEEREFEE. LA mMPCBAFAL
TR TR A b 158 A —— i J FH — 9K B J o 1 B P TR 6 g A
MKHEILLLHE AR, BxRIE6l, HS%MAX1870A
iR PCB A JR . ARG R EERE, M2 R
HEM. FERZEN AT, BT -AZ2EMRE, #
WA RN ZSE 2 2R . TUZ T RERE
# (PGND. DHI. VHP. VHN. BLKPFIDLOV), Ji£/Z
FIF K% 2 (CSSP. CSSN. CSSS. CSIP. CSIN. REF-.
CCV. CCI. CCS. DCIN. LDOFIGND), Hf]JZHTiE
LM . S % R A
1) BICHUE RYRERE T, EANTH SR 46
o (R Y R T RELBEL 0 R K B B, R TR R SCIE Sk

ARG B B FRLR AT . CSSP. CSSS. CSSN. CSIPAN

CSIN R F 8 ph 32
o (R ERL I 3 B T K R A
o[ L YT 2 S ) A B K R
o XFTREGEYEE, RATEESSmmAiEL.

MAXIMN

Ft/BEE Li+ FB 7t TE B %

FAE T, RN TR 2800 B AR SRR, BT

Ui JLF R LA Ak . SRS TE T2 AR 98 09 78 B X Ok L% X

SR, AR @l . Hth o i

8 1% e /NMb, (EEE o R 4 R 2 A R A T 2

b, AR AT RUAR K 2990% 1Y PCB i Jai 7] 8.

2) WMEICHAFT S84, e 3 B L7 55 (B E
o) G S R ) A LR R (R R M 2 AT REF LY )
R ICHEBRRQNBEAREET 10mm. A
A% 9K 2 2k (DHI A DBST) I & /N T 20mm, 1L H
LRI &M REFAT 28 . R 0] e §E3T 1C U E M ' 55 1%
HA. KREAIE—-EHE. %% CSSP. CSSN.
CSINFICSIPE| B, DABEALTF oM, R Fe ki
N B E FL B LU AOORE R B . TE SR N T RCE FL R
R AJEPE A2, HEEHEGND.

3) RA—-FRGERE, ERAESRIETEH. KA
Mok, A<M (T U ) A A T A

Bl 1445 th T S AR ROT AT R . A R TEA R R,
HZ B AR R TR
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BATT
1
T
c9 | PGND
O O O O
YL O O O O
ém 0000
>" i O O O O
O O O O
FIDS FID4
(L[] 111 L
T
c8
%,—{E‘N P,—{E‘g
IN
U UUU =
-MA—
) é
[
LOAD
Bl 14. MAX1870A 17 )
g Ty
5| & BhHEE
TRANSISTOR COUNT: 6484
TOP VIEW .25 . ., gz PROCESS: BiCMOS
oLov [ 25 vig ] s
VN | 26 ; L 19| swoN
ol | 27 ; i e
vhp |28 MAXIW 113 ] ceus
cson [ MAX1870A A
csss |30 Cir ] vert
cssp | 31 10 ] Asns
Do [ 32 79| ReFIN
THIN QFN
30 MNAXI/V
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Ft/BEE Li+ FB 7t TE B %

1 f=
xi=z< e
(RBAEFORHE LI BRI AT RS R RO ALK, IR RGL B3 4MIE R, 11 www.maxim-ic.com.cn/packages. )
w
Q-
o A g
P =l [~ [&00@c]A 8] T
le— D2 — el —| D22 ;
! | ! [
MARKING —_| I 1 oot OOy e a
\ - =3 | —_
IA\IA\IL‘\AIA\I Ef2 - ! = |
| l - | | E22
y—-—-—— T A(Ns-nx ] 5 -——-—+_-___E_ _'Q_ E2
P =X\ ! —
= | =
MR | /NG,
PIN#1/1 23 DETAIL A fe—e2 gg\‘sysl b
ID. I-— \
/N TOP_VIEW (ND- 1>X Bl DETAIL B
DETAIL B
r BOTTOM VIEW
L1 L
— 1 (R IS OPTIONAL) _L
PKG, CORNERS ONLY (4x)
APPLICABLE TO .4mm PITCH PKG. ONLY
SEATING N —*I El I‘— TERMNAL TIP —'I Bl -
PLANE J
L1 A [Roosc A
It
" BRALAS /M AXKIVI
TE PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
_DRAWING NOT TO SCALE- e 210140 ‘"i ‘1/2
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Ft/BE [ Li+ BB 7t TE B 5

#EELEEE)
CRBE FORHR AL G S5 R T BE AN R BT (UG, AN el iy 35 MRS B, 1% i) www.maxim-ic.com.cn/packages. )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG. 16L_5x5 20L 5x5 28L 5x5 32L 5x5 40L 5x5 PKG. D2 E2 L [oown
SYMBOL| MIN. [NOM.JMAX.| MIN. [NOM[MAX.| MIN. [INOM.[MAX.| MIN. [NOM| MAX.| MIN. [NOM.| MAX. CODES MIN T NOM T VAX | MIN. TNOM T MAX.| 0.15 /ESL%E\J;ED
A [0.70]0.75[0.80{0.70]0.75[0.80]0.70]0.75[0.80[0.70]0.75|0.800.70 | 0.75 | 0.80 T16552 13.0013.10132013.00 134013201 = | VES
A1 0 |0.02]/0.05| 0 |0.02]0.05| 0 |0.02]0.05] 0O |0.02|0.05] 0O [0.02]0.05 T1655-3 3.00]3.10[3.20[3.00[3.10]3.20 ok NO
A3 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. T1655N-1 | 3.00 | 3.10(3.20] 3.00 [ 3.10 | 3.20 . NO
b lralsanls e slso0ls nlansas s Dlraolsals lemolsanlens] |rroooo |oo[aio[sz0[s00]s0]520] [ VES
E 4.9015.00]5.10[4.90]5.00]5.10{4.905.005.10{4.90| 5.00]|5.10]4.90 | 5.00|5.10 T2055-4 300131013201 3.003.10)320 i NO
o 0.80 BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC. T2055-5 3.15(3.2513.35| 3.153.25|3.35| 0.40 YES
 Toosl - T —Toml - T -Tozsl - T - Tozsl - 1 - lozslossloas| |72855-3 |3.15]3.25[3.35]3.15[325[3.35] ~ | VES
L [o.30]0.40]0.50[0.45[0.55[0.65]0.45]0.55[0.65]0.300.40] 0.50[0.40] 0.50[ 0.60 128554 [260/270{280|260(270]|2.80| + | YES
O - T -1 - T T -1 -T-T-1-T-T-T- losoloaloso] [T28555 |2.60]2.70[2.80| 260 2.70][2.80] = | NO
N m > > = 20 T2855-6 | 3.15 3.25|3.35] 3.15 [3.25[3.35 NO
ND 2 5 7 ) 10 T2855-7 |2.60|2.70]|2.80]2.60 |2.70|2.80| = | YES
NE 4 5 7 8 10 T2855-8 3.15(3.2513.35| 3.15 [ 3.25|3.35| 0.40 YES
JEDEC WHHB WHHC WHHD-1 WHHD-2 | - T2855N-1 | 3.15] 3.25|3.35] 3.15[3.25| 3.35] = NO
T3255-3 [3.00]3.10]3.20(3.00 [3.10[3.20| =** YES

NOTES: T3255-4_|3.003.10]3.20[3.00 [3.10[3.20] * NO
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. T3255-5 1300)3.10]3.2013.00/310)3.20] < | YES
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T3255N-1]3.00 | 3.10)3.20| 3.00 | 3.1013.20] = NO

T4055-1 [3.20]3.30{3.40|3.20|3.30 [3.40| =** YES
**SEE COMMON DIMENSIONS TABLE

3. NIS THE TOTAL NUMBER OF TERMINALS.

A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL
CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

A DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TIP.

& ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
& COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

9. DRAWING CONFORMS TO JEDEC M0O220, EXCEPT EXPOSED PAD DIMENSION FOR
T2855-3 AND T2855-6.

& WARPAGE SHALL NOT EXCEED 0.10 mm. @B DALLAS /VI/JXI/VI
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. 7 SEMICONDUCTOR
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "e", +0.05.

& PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
APPROVAL DOGUMENT CONTROL NO. REV.
2
il
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