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ABSOLUTE MAXIMUM RATINGS

DCIN, CSSP, CSSS, CSSN,

VHP, VHN, DHIto GND ..o -0.3V to +30V
VHP, DHIto VHN oo -0.3Vto +6V
BATT, CSIP, CSIN, BLKP to GND ........cccocoeiiee -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

.......... -0.3Vto (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

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

(derate 21mW/°C above +70°C) .....cccooiiiiiiiiiiiien 1.7W
Operating Temperature Range
MAXAB70AETU ..o -40°C to +85°C

Storage Temperature Range ...........cccccoeveenn -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 = VyHp = 18V, VBATT = VesiP = VesIN = VBLKP = 12V, VREFIN = 3.0V, ViCcTL =
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 = VDo (4 cells) 05 +0.5
, VvcTL = VREFIN (2 cells) -0.8 +0.8
ieclgigfyegulanon Voltage VWCTL = VRERIN (3 cells) 08 208 %
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
gggg/eCSIP/CSIN Input Voltage 0 19 v
DCIN=0 0.1 2
CSIP Input Current ICTL=0 0.1 2 uA
ICTL = REFIN 350 600

MAXI N
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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
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 = YREFIN 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 (VCcssp - 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 =6V -1 +1
CSSS/CSSN Input Current CSSP = OSSN = “CSSS = "DCN 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
Vcssp - Vesss = 200mV, Viinp = OV 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 \%

MAXIMN 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 = VyHp = 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 < Voo| < 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 5
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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 \
VvCTL = VDo (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‘jgjyegu'a“o” 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 v
Accuracy (Vcssp - VCsss) CLS = REF x 0.845 79 97
CRZSr?;’éCSSS/CSSN Input Voltage 8 o8 v
CSSP Input Current Vessp = VessN = Vesss = VpeiN = 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 - Vessn = 200mV, Viie = OV 350 PA
Vessp - Vesss = 200mV, Vinp = OV 350
lINP Output Voltage Vcssp - Vessn = 200mV, [INP float 3.5 y
Vessp - Vesss = 200mV, [INP float 3.5

6 MAXI N
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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 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
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 = Vcssp = 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
ERROR AMPLIFIERS
GMV Amplifier Loop VCTL = REFIN, VBATT = 16.8V 005 0.20 | pA/mvV
Transconductance
GMI Amplifier Loop _ ) _
Transconductance ICTL = REFIN, Vcsip - VCSIN = 72mV 1.8 30 | pAMV
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, VBaTT = 17.8V -50
ICTL = REFIN, V, -V = 0mV 150
CCI Output Current CSIP - TCSIN uA
ICTL = REFIN, Vcsip - 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 = TmA LISCS) ) Vv
ASNS Current Detect VIINP rising 1.1 1.15 1.2 Vv
SHDN Threshold SHDN falling, VREFIN = 2.8V to 3.6V 22 25 R/EOFCI)I\I
CELLS Input Low Voltage 0.75 \
CELLS Float Voltage 40 60 % of
9 REFIN
. REFIN -
CELLS Input High Voltage 0.75V \

Note 1: Specifications to -40°C are guaranteed by design, not production tested.
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i
BT E4F14(4E)
(Circuit of Figure 1, Vpcin = 16V, CELLS = REFIN, VcLs =VREF, VicTL = VREFIN = 3.3V, Ta = +25°C, unless otherwise noted.)
EFFICIENCY vs. BATTERY VOLTAGE EFFICIENCY vs. CHARGE CURRENT BATTERY VOLTAGE ERROR IN CV MODE
T A YTy ; o0 I ;
- =12V = = ' = 0.4 VBarT=12.6V H
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Z S e < 03 E:
/4 0 |22 1 g _— —
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< 03
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65 04
60 60 05
2 4 6 8 10 12 14 16 18 0 05 10 15 20 25 0 05 10 15 20 25
BATTERY VOLTAGE (V) CHARGE CURRENT (A) CHARGE CURRENT (A)
CHARGE-CURRENT ERROR
BATTERY VOLTAGE ERROR vs. VCTL CHARGE-CURRENT ERROR vs. ICTL vs. BATTERY VOLTAGE
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= | | = VarT=14V Y £ 0
] L— = \ \( = /
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2 S 4 A ~y S 150
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0 05 10 15 20 25 30 35 40 0 05 10 15 20 25 30 35 0 100 200 300 400 500
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BRI TEfFI14(4E)
(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 © 0.45 = 5.38 2
410 g 0.40 SR g - s
\ g yad I~y [ Vin=28V g
409 035 7 N A\
' N g /] 5.34 ~_
[N =0 | N4
= NG & 025 |—A S5 e
5 407 s / g \\ Vin-16
= N 2 020 = 530 <~
406 \\ = s ~—
& 528
405 \ 010 Viy=9v \\
4.04 0.05 5.26 N
4.03 0 524
0 500 1000 1500 2000 2500 -40 -20 0 20 40 60 80 100 0 10 20 30 40 50
LOAD CURRENT (uA) TEMPERATURE (°C) LOAD (mA)
OUTPUT VOLTAGE RIPPLE
LDO vs. TEMPERATURE vs. BATTERY VOLTAGE
08 - 180 .
z 160 :
06 P / g
= = = 140 /
= E /
< 04 o 120 /
oc o
& = 100 ,
< 02
= / E W A/
o =2 / V
; 0 // S 60 A
a =
P = 4 //
-02
1 0 |
-04 0
40 20 0 20 40 60 80 100 0 5 10 15 20
TEMPERATURE (°C) VBatT (V)
STEP-UP/STEP-DOWN STEP-DOWN
SWITCHING WAVEFORM SWITCHING WAVEFORM
5 20V T T H H H H 8 20V
é fror s i ooxrr pooi s e, cnonsins - i §
g o k. Viy =16V R DR B A R E 10V
g D4 CATHODE VBATT= 192V . 4 H D4 CATHODE
oV e s ov
10V R 10V
D3 ANODE D3 ANODE
oV ov
4N b B ST A
INDUCTOR CURRENT INDUCTOR CURRENT
VBATT VBATT
(AG-COUPLED) (AC—COUPLED)
200mV/div 10mV/div
MAXI/W 11
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F/BE[E Li+ BB th 7B £

MAX1870A

BT ERI4(4E)

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

STEP-UP STEP-UP/STEP-DOWN

SWITCHING WAVEFORM LIGHT LOAD

—— S g 2V 5 20V

e £ v WW Vi =16V W § 10v

wiew [ 33 CATHODE Vo~ 1 g [[J)C CATHODE
r-| ““““ [ T‘n “““ bl m 10v | 10V
| U P " £ 014 D3AnoDE Cl D3 ANODE
T S SN VR 0 FS S M BN Y S ' v

I A © . CHARGE CURRENT - 300mA "
M/ INDUGTOR CURRENT INDUCTOR CURRENT
S ST R TP PRSPPI TP 20

) LA S . VBATT Vaty
MWMJW (AC-COUPLED) (AC-COUPLED)
A I . R 50mV/div 50mV/div

2.00us

51 /i B
Bl AR Ih&E
] LDO I, RESAVEMERIER ML, %R ESH DCINfEH . Z£LDOFIGND [A]#: — R IpFs A E#
KB B o5 B LT
2 REF 4.096V HL R FEfE . 7EREFMIGND Z [A)4% — H 1P ol 258 3 K 1 M % 55 B LA
3 CLS VR TBR il A . A A TR E A A IR T TR . 152 W & A R —1
4,8 GND [LEDE R
5 cev O AT IR M2 . BB — 10K QI LB AT — 0.0 1nF ¥ LA £ GND.
CCl FORL R A B M . 3 — HOOIpFHLA | GND.
CcCcs i LR TR AMEE . — H 0.01pFHLAF GND.
REFIN FERIA . NIREAEE, ICTLFIVCTL 4515 REFIN A EL B 25 &
10 ASNS JERCAR R . M AR R T LSARS, HBHHH bmCRA30mQk i FFH, 7EINPHIGND [H]
FEHZE 10kQHEH) .
11 VCTL FEHL L FEFE IR J%VCTLEE,E—%WJEO@JVREFIN, AIAEAV F 4.4V Bl P 75 6575 FL i Y ST FR L A .
WS W% E T E—T

12

MAXIN



Ft/BEE Li+ FB 7t TE B %

5IHIERR (4E)
Bl A Ih&E
10 oTL | FERELVEA . A ICTL HLRIR BT Vg / 32 8 Vi DR 15 S LA . 39 WL 3% B A L — 17

¥ ICTLHERMKEIGND, AlZE (5.

13 CELLS H SR B A . B HECELLS S GNDRY, Al 3 FIM 1 Li+ B . 725 CELLSHY, ml#e =7
Li+Hith, 23, ¥ CELLS 5 REFINER:, NIk HPYY Li+ L.

i AP A . INPAR PR R OE LT MAX 1870 A I 1 i AR . SR T RS R AT R Y
14 lINP HLJ. IINPEOES S 2 SpA/mV .

S KWL AR A . PLIKSHDN, W IEFEr. W DL HR e — AR, DUEE 7E f i i e s T
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 EE FL RS I (E AR il A . FE CSIPAICSIN 2 8] 7% 4% — KB pi ks M F B . ¥F CSIPFI GND [H)i#E# — H
22pFHIE.
19 BLKP A B R R Y FEL U 2 05 . BLKP 5 BATT % .
20, 21 I.C. WFRCLER:, MNP AT
22 DBST F+E LI MOSFET (NMOS) MR 38 21 i 4 «
23 PGND TE M.
24 I.C. MHBC R, NPT RZG .
25 DLOV IR 4R 2 ar L U5 . DLOV 5 GND i) # — H 1pF s ik L 2s .
26 VHN 55 i MOSFET JE 15 (9 FL UR ZE H2 5 . VHP R VHN (]2 — H O pn Pl 2 (T K A B S 5% B L 2
27 DHI 1= 3 U 28 MOSFET (PMOS)IX 2 i th . 5 51 B Fe MOSFET B AR AH % .
28 VHP 25 St MOSFET 3K 115 (1 B YR 492,05 . VHP R VHN 142 — H1 e sl 25 (8 o O 1 B 2 5% s L 2
29 CSSN FE R LIRS I L BEL B 70 . CSSN 5 GND [EIEHE — H 2 2pF YL
30 CSSS FAGE T 2K FhL A0 I FL L 970 -

31 Cssp 0 A FEL AL R 00 R BEL ) TE AR 0 1T . CSSP5 CSSN B2 — KL itk I F B . CSSP5 CSSS i #: — X
(L ARG I FELBEL

32 DCIN DCHLIE T4 A . DCING DA i) 12 — H P sl A (8 B R A P & 05 B i 2

BE RS, 5GNDIEE.

MAXIMN 13
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F/BE[E Li+ BB th 7B £

OPTIONAL REVERSE-
ADAPTER PROTECTION
: D2
w [ < 1 cs
ADAPTER ! 2uF
- 30 28 E
%7 £SSS VHP
2%
2 oo RSta
30mQ
31 AN A .
SYSTEM LOAD
RS1b
30mQ
NAXI/
MAX1870A
RS cl P
10kQ
7
cCs *
c2 c3 o [ 1
0.01uF 0.01uF 0.01uF
I I T I
- 30mQ
HOST 9 17
VDD REFIN
10
DIGITAL INPUT <& ASNS 16
11
D/A QUTPUT > veTL - L g
12 19 T 44MF
D/A OUTPUT = [ —
13
HI-IMPEDANCE 13
OUTPUT g CELLS
LOGIC OUTPUT »| SHON
AD INPUT (t—g——9——14 &
T cs NP
R7 0.01uF
GND 10k ; !
1 GND PGND C12
p p 1uF
= = 7 % ;l;

B 1. pC 1 2L AR 7 s

14
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FH/BEJE Li+ Bt B 75

OPTIONAL REVERSE-
ADAPTER PROTECTION
! OPTIONAL D2
— 3 br i 1 cs
ADAPTER ‘ : E .
I I 30 28 il
CSSS VHP JWF
» 26 RS1a
DCIN VHN 30mQ
cssp 2
SYSTEM LOAD
TZ CC 131 orus
CSSN
DHI
NIV
MAX1870A
REFIN
15—
R9 R1 SHDN DBST
OPEN SHORT
1
= VCTL
- 12 ICTL csip *
l2.2uF
y - I RS2
OPEN OPEN - o
— — CSIN I
10
]
ASNS - 16
) 1T Lo
_T_ IINP BLKP |2 = Q;WF
c6 I
R7
mm% IO'OM %
1 ; 2%
- DLOV "
" 1 330
10kQ Lbo
C11 C12
ol lpw_mml U ¥
N S [ c4 =
= oo oo L AV

B2 ST J A 2 2 1 T

MAXIMN
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MAX1870A

Ft/BE [ Li+ BB 7t TE B 5

TELA R
MAX1870A B4 A Li+. NiMHHNiCd F it 78 i 7 19 B
FIfe. RA-MES HfHINS W DC-DC
MEH B EMER . SEEaFERgSEMHEL, XM
LTHMWERTERAFESHRAE, e EAE/NYH
B, F DL TAEAES THMR THRIGHEEN T ABRLET .
MAX1870A £ 5 7 B fIFs dl%m A, DAFR $il ACIE L #% F
T FURLFR I FI R E . AR (N TR i — AN 1E
R i TN R SR R s TR T B N S 2
H, SR — A BRAE I (nC) SR AE T T L HL I BH
T 1 2 i 7 B SR R I Hp 7 R R PR O [ 8 S R
fH. ICTLSI Ay EMRS2 AE R E T FTHEHR . VCTL
SRS AT CELLS i A T8 T 78 HL #5119 FEL YHL 3] 75 F
JE. CLSHIMAYEEF R3. R4BEME I E T i A BIHMY
FL IR
MAX1870A 2 T — A~ HL R 15 FR B (CC V) RN A~ L I 9]
TR (CCIMCCS). CCV A2 HLith FEL TR 1 75 28 16 19 1Mz
S CCIHT CCS F3 il 32 FL it 7t FEL FEL 0 27 5 71 {3 Fi B 3 200
BEIAME S . MAXI1870A MR R MERT K, FEALHED
FEELERLGE, AT IR T A T A LI

RETLHEBEE

MAXI1870A BEWSKE b 15 B E . A VCTLIHE
SRR ER . 0 E Veppy 0 FE NI E
VCTLHLE, AT DATE 109 P 3 Bl PR3 757 BT FEL I 9 78 FRL
., SERKVCTLFILDO B, DIStBE T HEta 2V
BN E . A PR A U RS T T R LR X A
BH A 25 A BORRBE . 4RI 1 9% 1O L BEL R X 5 4 FL TR 8 AT
SYH, JEMVCTL PR, SRR RS E ST
1% BT HLI I vt LR 55 R b 19 2 Lo R 5 A O
WG ISR EIZ R E. BEMD T AR AR
CENE

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

16

R BBTEIRE

CELLS CELL COUNT
GND 2
Float 3

REFIN 4

H, Neprps®/~AH CELLS /& R & . VCTL S
REFIN (1 FE H B L 81 96 22, DT 76 o FH) R BEL 43 s #5 isf m]
PRER . fRFR TR ERCELLS, MR, = ey
TH TR . E B B A i A e, BT
. PIEBIR Z S 5 UK R (GM V)R HLE 3#E 47 3877 (1F
S %K 3 WEENERE]). TECCVHIGNDE B — H 10kQ
BT — H0.01pFHRZ, DARMEr A EIR B . A TRl
B5E, 165 W EEREFME—TT .

RETHEBT
FI A ICTL A K AE CSIP HI CSIN 2 [8] 3% 2 7Y FE i A ) FiL B
RS2K % B i KT . WRYE Vier / VRepn B E I
KRR EHEMEE. RIELT A% e Bt s

Vesit « VieTL

lcHa =
Rso  VRerin

H, Vegrp R ZIE BB R EE, H73mv
). ICTLH i ATEHIZ VRppin / 328 VRprin: A 22K BT
MAXI1870A, WK ICTL 386~ 1.2 Vygrn / 100 AR

WHEBIR Z(F 5K #(GMD X R TR T (B S % B 3 1)
FEFERD) . 7ECCIS5 GND Z A — Ho.01pFHBEA, LRItk

TR . ARXEANEE, 2% Tl a5 L
125 PIC 7 FEL O 5 Y P — 1
REBNEIR

P % 3 e s At DC FL R i 1 L LR RS
TUATHL L FT R 2 F . M4k AR I T R A IR 2
FE, MAX1870A 34 B AIG 78 H R I O PR il O HE 4% E3d
FCas L. FEE R AL EBE R K, o T RHEM
AN TR, BRI EE, & ARGty
K, MAX1870A M TG % — A5 KR il 55 b3 e 73 1Y B AL -

MAXI N




FH/BEJE Li+ Bt B 75

IINP ASNS
|
R g [ 1
cssN——{ > INPUT-CURRENT BLOCK :
1 Css \
b A=18vN * + . ;
m '
! e :
' 1+~ CURRENT- IMAX1 | + + | :
! SENSE 36V 3
1 AMPLIFIERS - %7 ‘ 08imV :
cssp——-o (15AFOR30MQ) !
Csss——
oL —— + MAXIM
: : MAX1870A
ces—— |
77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 Ve
cel—— 3
: ‘ 015V o —
| 50mV ‘
o7~ X2 + |
CSP———1+ GM : >
' ' — +
Dol As1ey >———e— - ‘
! csl
OSN——+— - 2 5mV : vl IMIN
3 (42mAON —|* :
' 30me)
3 X IMAX] —>
! j STEP-UP/DOWN L[ e
: ! - CURRENT-MODE SHIFT
! CHARGE-CURRENT BLOCK A 3 STATE MACHINE
| (6.7A FOR 30m) IMAXZ |
! 36V T | !
N <SS K ?CHG Z 23% OF
e ‘ REFIN
ooV —— |
Lo 400mV ; —
il “reen Y Ow 3 + SHON
! + i SHUTDOWN LOGIC
! —o ;
| A 42v GMV ; iy E——
: o - 3 <«
. 3 A rov _
3 — GND
| REF CELL- ; i?
BATT : SELECT | 5.4V LINEAR 4,096V
' LOGIC ' REGULATOR REFERENCE
? 3 1/55
CELLS—— BATTERY-VOLTAGE BLOCK
DCIN LDO REF REFIN

B3, TIRERERE

MAXIMN 17
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MAX1870A

Ft/BE [ Li+ BB 7t TE B 5

AR IR MAX1870A M FH ST . FTHARH A BT
MAGARERA DM, SREEG. ARBRAHLL,
MAX1870A [ 6mA fx KEHSH AL F /N, ATARIELL T A
SR B TC A 9 SEPR L

ICHARGE X VBATT
VIN X

H, nR/ARDC-DCH MR FEMAE R 85% 2
95%) > Isys LoaD /N R AHHALIL, TapaprEr T/ IE
BLARHLIL, Tegargr e/ I HLHLI .

T8 A A N, R T A AL A TG i P E U R A DA R
K, RG-S ARE R, R ABL, &
T MR PR AR SR, e R IE R G ARt

PHBAY — HUBCR AR (Vessp - Vessn) B (Vessp - Vesss) <
5 CLS i A B HEMELES . Vop g P B 24 i 5%
FIHREFAIGND (] 1) 43 He FEBH >k % € . # CLS i % REF
D26 48 f K A LR 0 105mv . A AR FE B RS 12 F1
RS1bR 5 B3 FE N # 0 f& K RVTHH . RS1a-RSIbF
RS2 WIPHAE AR . ARAE DA A T 1 55 H 5% a9 1)
KL :

IADAPTER = ISYS_LOAD +

Veis
VRErF

/ﬂ\:qja VCSST%EZT—\‘%ZI“;{:ﬁ%zﬁﬁ?ﬂu%gﬁﬂﬁa ﬂﬂlOSmV
(HLAUAE ). PIEBIR 2215 5 R 35 (GMS) X it A F I 3E 17
P75 (S WE 3 DIREREATy . —MEL T, TECCSMIGNDIH]
Fe—Ho0lpFHA, DIKMEIR TR (GMS). AR
1R, 5% 70 /i A LA LA FE o s 1

BABRNE

MAX1870A HA — M AHL M : IINP. IINP2Z
RGNS TR & 2 Mg 45/ G 1“2
i . TINP % H B EJEE 20835V, IINP ERHES
T T i LA BB 5 R DL R AR
VIINP = IADAPTER x RS1_ x GiiNp x R7

H, Iapaprer B/ANACH L L& 2 At DCHLTL ,
Grnp % /N TINPHY B 2 (M UE 2 8pA/mV), R7TERTE
TINP T[] 42 A LB

\
 ~CSsT

|ADAPTER_MAX = RS

18

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

LDO#EEZS

LDO M DCIN fii A7 HEFR 2 19 5.4V LU . K% MOSFET 39X
Figml it DLOV tHL, J5 & w2 I 1 i RiE# S LDO .-
LDO 44,096V E:E (REF) TP R 2 $icd il i i (it
LDO M GND [a]#% — H 1 F 8 A {H 5 K 1 M % 55 B LA
DLOV M PGND [ 4% — H 1 pF 80 4 {H 8 K1Y B & 55 3
HLZ .

ACIEE #H

MAXI1870A W T — 2 4 it ASNS, T2/~ ACER
MEREE. YRENRHEENEB KT 1.5AGOMmQ
KB, R7°410kQ), ASNSEMHHH Fhi A .

KB

2B ACEACLAR)G . MAX1870A#E AMRIHAE ==X,
5 CSIP. CSIN. BLKPHIBATT M FE Itz B i) FL 3 /1
T 1pA. YUDCINHEREE] 7.5V X EBE (UVLO) IR E L
FHF, FEREAIE AR IIFRIRE.
A —FHELL, K SHDN FHLE] Vgprn 19 23.5% AT 808
ICTL FLE T Ve / 100 LU AT AE [EFERL . AT I 3¢
HLEE4 IE TAE, ccl. cesMlcev s FHigith. 1ZRaE
T, LDO- i A FLJ 45 #5 F1 4% il 32 AR AR R A R

H/BEE

DC-DC##78
MAXI1870A J& — &It /B FE DC-DC il 4% . MAX1870A
P — A n ¥4 18 MOSFET #l — /> 1 i p 1436 MOSFET
fEHHEE —MRERE, it ABRER T . i K
T HEE. MAX1870A R —F&A KR %, M
HABT: /B EE R BAH, HERAERE R, SR
TN, HHE S TN X RISEEL R R R R MAX1870A
TAEERMKEEER T, WE4His.
MAXI1870A &AMy hil ik B4 DU a5
o Fe/ MUY HL L R R
o TRAK I FEL BRI AT L B R AL VR PR B /N FLR
o K HAL B HL T [R] s B B A T MOSFET . LB ARG I h B,

IR FFE, MIMIEE TROR.

MAXI N




° VIN > 14XVOUTBYJ‘¥:E§:@$®IEH Eafﬁ; %1&?%&&&
MAX1870A K M ANE 5 Fr 7w B AR S HLH] . R 3E v
Vearr BEHIZFEA. BAI CIRAM . REDERR
RO % I PEM B R T . 76 25 2k A0 28 0 e,
MAX1870A LAPWM 7 = TAE.

FBEETLIE
(V/N> 1.4 x VBATT)

TEViN > 1.4x Vparr, APEREHT, MAXI1870ATE
R AFLRZE BRI VI, FF— H XM MOSFET M2
(I 5). B 645 T R EBRES W RBE. ZHEET,
MAX1870A ¥ 77 & < IR [E] . Fe®), DHIFHIMI1 ik
S A), BB Veapr /LB dyde#HE TR, H2RiEE
Hirm (iR Z Rl E) ik . X8 HRBERE,
DHIFFEM1 CIRZS B), HBHFLL(VN-VeaTT) /L
di/dt#AE B M1 —HEIFE, BRI BRI S E E B2

R 2. MAX1870A HIM =Szt =

Ft/BEE Li+ FB 7t TE B %

RIS O b . AR AR R R TS T R IR, D
AR1F 400k Hz B HE [E E TAESIR . RSB SRS, B3
73— B R M A GRZS AR EE LA EJEER. SC I [H]
Sl IR ST AR M ER. REFSHTHE
FEL T B FEL Y0 FELIAL v B AR PR, A Pl L e P s (AR
B YR BRI )R E -

IR, BRI AEIRS AR T RERIF N, A
DI EIRZS D, PARRARIIFE, By Lk AL 3 78 i A A4 H ]
{[EEZ

HELIE(VN< 0.9 x VaTT)

Vin <09 x Vgarrfl, MAX1870A TEIRA B HARZAS CIAI 5L
Bk, JF—HEIFJAMOSFET M1. T, #6il# 5t
BRI TR . B 745 T IR ERAE A R
. BT, MAX1870A W T A IT /A A . f%
#1, DBSTH EM2 (IR €), 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

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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MAX1870A

Ft/BE [ Li+ BB 7t TE B 5

R BT, HBCR A G B AR L (IR ZE R AR
EVJE, DBSTHRMIM?2 (IR B), HEHR (VT -
Vin) /LB dl/deBHE N M2 — B KM, B 2T RIS
() HsF 2 AR ST Sy 1 o AR AR A R A S R ke T B SC P s
|, PAIRAS400kHz 1Y e [ TAEM % . Tt FF J5 ]
WREA SR, RG-S b 75 i HL U o5 F U5 PR 3 e )
AR PR, S H R (A SR 2 R B A R PR ) SR
e .

FH/EEETIE
(0.9X VBATT< V/N< 1.4 x VBATT)

MAXI1870A BA —Fh It/ R, TIHBREERY. K
L T /P R AE P AR . M VN FE Vgarr
10% AR, MAX1870ATEIRS A IREBARE ClH AL

B, WHEKIKNA. B. C. B. A« B. C%&, HKX#
SETBCAIREB. B TIRES B SR ZRE B, [H k>
THUBSOR G, B TRUR.

A C IR I E R TE T, IR EBCMIRZSB (K 8A).
AR, S8 B i Eb S FL AT 10 5 H 20% -
RS ABE BRI, FAREBE RSB (WHE 8B)-
ZHAR, PR fE IR K29 10% .

HC Aty 42 ) 5 LR T A% v 0 FLRBRERL R, SRR HRE
U5z %, HRBUARTAW R PUAE.

IMIN. IMAX. CCMP#1ZCMP

MAX 1870 AR WL R I TLA™ HOBE R R W E B 1% 40 T A1
LIRZS AR AT AN TR 25 L 3) . AR F i AL LA

STATE A

STATEB

STATEC

STEP-DOWN OFF

: STEP-DOWN
PWM

D04 M2 ]

STEP-DOWN ON

STEP-UP ! M
PWM

-

_____________________________

STEP-UP ON

D2 k‘ M2

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

IDLE STATE D

A5, MAX1870A RZSHLH
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Ft/BEE Li+ FB 7t TE B %

d _ Vin-Vour
dt L

STATEB

STATEA

VALLEY REGULATED OFF-TIME

Vin> 1.4 x VBaTT

! PRECALCULATED STEP-DOWN ON-TIME _ |

DUTY = VN / Vour

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

STATE B i T

ViN> 0.9 x VBarT

d _ Vin-Vour

DUTY =1-Vin/Vour

| ~@———— PEAK REGULATED ON-TIME

PRECALCULATED OFF-TIME

B 7. TH 1 2 R i R

3T EE B AT FT L I EEL R A A4 IR 22, MAXI870A P2 — A4

BREFS. HREMVBELCVORENIEEFSRET

AT mRE. DU AT IR

o IMIN: R LVCHKT0.15v, MMAX1870A LIETIE
HELFE AN, REBsh A —AEIFantE . £k

MAXIMN

HESTE e o, W E L B IMINBEE - ARIEZETH
s R 2 S e PR SRR A -

ViMiN

| LD
PR Ace) X RS2

Her, Vi ERIMIN RV 0.15VIRIE, Acg #Rn
Ft HL L R T AR 8 () 18 V/V HE £

21
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MAX1870A

Ft/BE [ Li+ BB 7t TE B 5

o CCMP: CCMP#Hji B =042 il s LV C 5 HL B HL i
T . FERERAP, MR ERE LV E
) FL L R B DL, PRI BECIR S A)S R . TETH IR
A, ME R ET LV e #oE By R E DL B
i, FFRERTEAREC) S H.

o IMAX: IMAX HCECHR 4 62 J A F R B i BR 1l . 1%
% L L O (P R AR X R 09 eST A R AR = 1Y €S S)
5 PR [ S 2 R S E T PR LA . R A T L )
PR 200mV. RSI1_=RS2=30mQHT, X K6.7A.

T SR P B L RS T P R T Vppax (200mV), WU FF
JART B, SR 3 sl i B T R4

o ZCMP: ZCMP HCER#K6 I L JBe L 3t i R g Asf ] . 2R
R E, zcMPHi A, NMMAX1870A Y]
BB ZWRECRED), UTTEE.

e IES
MAX1870A B & fr A M B AT {5, DAIRAF 400kHZ 1

[8] 78 4% TAF . MRS A FL IS i Y R R — A I )

PEAK REGULATED
STEP-UP
ON-TIME

MINIMUM
STEP-DOWN

‘ / OFF-TIME

STATEB

R)

STATEA /'Ji |

STATEB
STATE C

MINIMUM
STEP-UP
ON-TIME

PRECALCULATED STEP-DOWN
ON-TIME

A

PRECALCULATED STEP-UP
OFF-TIME

A
Y

STATEB

\

P STATEC

STATE A
B)

STATEB

VALLEY REGULATED ‘
STEP-DOWN
OFF-TIME

d_VBarT-Vin

PRECALCULATED STEP-DOWN
ON-TIME

N

dt L

i _ Veart
d -~ L

'_|

v

Yoo\

[E8. MAX1870A F1/ K [T FE 3 e ji % T

22
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HoR HEREBIT B . fEF/BE R, IR AH
Bt — 4o =, Al TR RS A R R R . T
T8V A28V Z A v, TF3eMZ I 7E 350kHz 2
405kHz Z 18] . & WL ALHY T (EHFHE.

M
AR CCV. ceIlecs 51RAME =18 15 2Rk (R
HFL T . 3T A LR AN AR RR ] ) . £ cCV HIGNDIH]
B — H 10k QA — H0.01pF A, SRAMER R
Wi . 43 4ECCI 2 GNDIA] 5 CCSI £ GND A #4#0.0 1pF
LY, R kMEE 3T P FEL I A58 R O L O A

[ Mz
P FEH RN, MAX1870A M 2 T — LB A B B
B ERE. BT RRESERSREREFES TR
B HE LA, TR S LR AR A R — S GM R (A
9). FEE. FHES/ MR TRE RN, HE -1
s, FEBEA A A ARG P A
JIT T B R R 28 52 R C oy FIR oy TE LR AR -2 0. 1
P Coy B SR, DU LB 07 450 A A3 % B A G T
Ry B8/, Rey B 1R 22 50K 4 76 38 8 5 19 38 4 .
Rey M CourMisE 7AZ MM, Hit, MtikE T REMN
PAT M 1 12 K P L 6% 7 HsF 16 e 7 s ]
Rpsg /2 IC HL & ) A (Cour) IV SRR BEFLPH(ESR) - Ry,
AR ES 3, R =AVgarr/ Alcug = Rpart-
GMV Jil K % 1) 45 & HHBE ST Rogmy K T 10MQ. HLE 3R
P& F(GMV = Alccy / AV apr) T FRIBECE U L. Rt
AP, GMV = 0.1pA/mV, A=A, 80.133pA/mV,
PSS, 25 0.2pA/mV - DC-DC 56444 1 85 S IR T 78
P, F, 3 e 0 L B RS2+

1

GMpwy = ——————
PM ACSI x RS2

TE AT BT, Acgi=18, RS2=30mQ, K
GMpwm = 1.85A/V -

MAXIMN

Ft/BEE Li+ FB 7t TE B %

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

x Gmy X (1 +sCout X Resp)

(1 + SCOUT X RL)

3 MRS 2 81 B s BB i R 5 AR R
B A, Coy FFITEE Rogmy KR 2 - 1T Cey
SHRogmy IFEE, B I T EH C oy R E S T BT Y Ik
BB 546, ReyWHTIHCoymBE, MEEHE Ry H
%RcvﬂCCvﬁg'%E;ém?ﬁ; A it -

Roamv X (1 + sCcv X Rev) = Roy, HEITACHE A
(1+ sCcv x Rogmv)
ASBR T Cour BT I R KA 2, RItL, FFERBH AT
EERHHE, ML
RL 1

(1 + SCOUT X RL) B

sCout

AR REgp AR/, B 7= A B i 7R A B AT 9 52
M R L2800, B A i o 0T B AT I R A 5K

BATT

Resr R

Cout —

1

GMV

REF

El9. fE i) cov EH s HER
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LTF = GMPWM X

Gmy
SLout

ALTF=1, KNS

fco_cv = GMpwm x Gumy (

Rev
2n x Cour

NARAFREE R TAE, SCHOBR BLR T IR R BERA 1/10. 52
R R A LI/ IN T A T T R (% AR R R TTHL AR
i B/ N LR AT R R LI R e R 3R ) -

BE5E 13kHz K93 R, R M AR 1 410 B oo PR E

Kt HRey:

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

R 3. R EIR AFE

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

&

N

oy = X Cout X feo_cv _ 4@
GMV x GMPWM

R PR A URE T T B AR, IR £, oy <

fp_out-

Ccv = (RL/Rcv) x Cout
Ccv = 440pF
] 10 28 7~ FE G 2R 6 01 3R 0 B i R 1L, SR A B TR B 1Y
ZEA

FEH B R A B A S

B S HIFM=

Y MAX1870A T 17 FC L HL L B iE IC A% FRL IR, RS E
PERHRE T4 L2 . B 11 7 B9 T AL SR B R T 58
FL LT BR B (e T 45 il B MAX 1870 A B TAE & L -
Bl 12 fai fe LR, 1B T YRR A B (CCS) b T 45 il
T MAX1870A Y TAEE &L . H T i H F 25 BHL 0ok L3R

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 Couyt. 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
VN2

" 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.
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PR e B L Jo 2R, A T R SOR AME 1 R B
Acst A gs A B A I 50K 45 7 P9 BB 1S 45 . RS2 2 TTHL
LA T FLBE . RS 1a FIRS 1b 2 i e 45 F L K6 ] LB
Rogmi M Rogms 2&E GMIFI GMSS Tl K 24 FY) 46 280 i Hi B AT,
KT 10MQ. GMIJE It B HL L IR 4% 5 F (2. 4pA/mV).
GMS J2: i i # FL U OR #4785 5 (1. 7pA/mV) . GMpyy &
DC-DC #4785 T (1.85A/V) -

AR A8 LA 22 2R TH S R A5 i R 20

Roam_

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

LB IR T — R RS BT

1

GM = —
PWM Acs_ X RS_

PR LB £ i o 5P A T 8 -

RogMm_
~ 1+ sRoam_ xCc_

AR LU 22 2R A M R

LTF = GM

Ft/BEE Li+ FB 7t TE B %

AT E , PR SAERE BEAR T 1710 W 4%,
FRT AP I S — 2.
Ccl =10 GMI/ (2 x fosc), Ccs = 10 GMS / (2rn x fosc)

VIN_MIN_ _ ViN_ MmING
2n x LI 2m L loytmax Voutmax

ZEAGFTEBRBR I, FEFERAT, RS T
ARG KB ARE . G2 FIE—NF B
PR SRR . IR, FEFER, B AR K ik
HOLFMERE, CCIZE M SR WU T frypy - A F
% A CCS -

6 5E 30kHz A BAT %, R K B8 a1 8, 15
CorflCeg. >10nF- Hei/MAER T Cop / Cog B S HELSE
FELU PR BE A A . 1348 T R A DA B SRR S A A
CERT S CIVAL S L

fRHPZ _WorstCase =

MOSFET 3K 575

X & RSF IR MOSFET, i1k T DHIFIDBST. M
UK B #% i 1 2 MOSFET M A% 18] >R G 88t A A% BEL(E 1)
DHI 7] p 1418 MOSFET HY M J5 1 1.6 A I WL 0.8 A FLIAT -

fco_cl = GM',EQQS= GMS DHIZE VHP5 VHN Z [A##3)]. VHNJZ — M T vHPER
2nCl 2nCes EHTHLELDO, A TURS S M. %4 VHPEI DCIN.
VHN# — H 1pF 35 A S| VHP
CCV LOOP RESPONSE

=3
(=)
o

@D
(=)

\ \ s
\ s\
N\

Q)

40 \ 135

1.E-01 1.E+00 1.E+01 1.E+02 1.E+03 1.E+04 1.E+05 1.E+06
FREQUENCY (Hz)

)

[
o

MAGNITUDE (dB

o

-90

'
[}
o

RS2

Acsl

CSl

GMI

s

Rogmi

|||—|O
_

REF

El10. cCV FR B A7

MAXIMN

El11. cCl & [ JR B I
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LDO H DCINHi AT 5 avELIR, FHal#4t tomA DL L
Jit. niAEMOSFET W 3I#f DBSTH DLOV #tH., Hefi i
25AHLL, WRURSAELGT . BT LDO A PN F#P A UL E 4 it
B, M LDOZEIDLOV [E:R MK 1~ RCUED 7,
i LDOAL M /v, LDO A 4.096V 2 iE(REF) FITA
TR Bl g b . — 1P BT K Y A 5
LDO#|GND.

[ 1CSSP

RS1_

[ 1 CSSN/
CSSS

El12. CCS s i 1k Jr P

Rz fAfE 2

TCHEHE

FAGIHEE IO, HSHE PRI . PUT R
VLA X S T

MOSFET

MAX1870A i % — 1 p{HIEMOSFET 1 — P n {4 &
MOSFET - H 22 5 A A %5 505 A% 19 5 A BE A A
L, JFEAREHEE. BEMEAR, KagAx
L2 IvR SO (1B s AN ) 8 D A S U [ 7 e 7B 19
MOSFET B 23K, AJ & i M 4 H 4 85 /N B MOSFET,
MOSFET 5 3 F, BH )R] [=] b 5t 366 . 9 4, 4 2R
SRR A — 2R A E R, AT DL R S H BE K A
T MR F fr A — 2 B MOSFET,  [R] {73 B £ 45 4 7] 52
HRARCE, ROF A E AR T .
BN AR 4 RE 9K 30 18 22 B9 MOSFET - 3K 3h — H 4 5E
HIMOSFET Fr i Y F- B L 3 4 -

ILDO = QgM2 X fswitch

IVHN = QgM1 X fswitch
HA, foyien 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

—
o
(=)
o

}

N 2]
o (=)
"1

N e
O\ 1
N
\PH//-\SE l\\

-20 \ \L \
-40 -90

0.1 10 1k 100k 10M
FREQUENCY (Hz)

N
o

o
T

[ 13. CCIAI CCS Fr s 7
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MOSFETIE IR FE

F5 UL T8 HMOSFET 7E 7+ e 5 B F T4F A 9 B A% AT
KRR, RSHH T PR, EERAHFE G,
LU FL U B AR SR B B .
EVBATT/2<V]N<2XVBATTE/:JJ/E‘E&EZFHEP, EHﬂ:M2
PG 525t TAE, BHEMBFEAEMIFEEZ/EMN. M1
TEREERX . M2TEFAEBERA S BT LFE. EH K
£ MOSFET, ff i K AZ MM T4 A /i 54T,
MOSFET A 5 4% - i () B A1 2 40 FE . 7ETR A& B X
(VNI T Vg arr), FHAESFE T RAAR 47 1 £ 5 ok
M1 FIM2FE R A B HRE A o i fE .

4 B 5 AR A A9 ACIE FiC A% L O fe KN, el G 4% L
s 5 fUK T FEL i PEL P e v BF O S B RE I 2 77 A KRR A K
B, XEERmTIFRBFET R CV2 FIFE. %5
HEWT —ARBEMEE, ARl Bk orAh -

FERiL 1E

PERRHLE, DI MOSFET.  HoLJE IS I FE BEL m 1) 3 6
/e NI FRBE I FE FIRMS UL, T FF LIR (FREHE
WO ) B AL0.3. BT i KB D Rk & A TR IR A B
KW T R AR, EEEE A T2 LIR. HR
1D NN Sy N

=4, THIIR

Ft/BEE Li+ FB 7t TE B %

_ 2 X VIN X tmin
LIR Ichg

TR AT R (R, R R EANG, PR
BORRFSBL. SRR & IIRMS BT, 2 A P
B

PEFIRE 1
PR B R 0 e O M AT R R (B, AR IR € AR 5T
H KA R IR AR /N i AL IR R A B0 R AR A R T
FE T AR, IR 39 B I B B T AR R AR R] 3T /Y
LR . ATAR B LT 28 3Tt R0 P R R P 3 0 1

Vout_max X lcHa_max N

IsaT =

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

BN BUEFE
5\ FEL 2 A6 2 2 FF O FL A 7 A 1 00 LI SR (Trs)
A e R AR A F R P & . $8300S-CON), JRHE 2
Hoxt B TR TR R A T T

DESIGNATION | PART

SPECIFICATIONS

INDUCTORS

Sumida CDRH104R-100
Sumida CDRH104R-7R0
Sumida CDRH104R-5R2
Sumida CDRH104R-3R8

L1

10pH, 4.4A, 35mQ power inductor
7uH, 4.8A, 27mQ power inductor
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 R FEFOFF X157 #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 lcHa Vpiode 0
Vbein
V V 2
M2 0 (1 - M) X (ﬂ X ICHG) x Rps(on)
VeatT 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 VbeinMmAX)
D3 0 0

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

i AN AR RS Iz R DL R, TR R
., LG ER SR R TR BT 10°c. FriERAR
SUEHRIARMIZKT 0.5 x Icyg -

Wi B BIEFE

i T P A o T A X P O SR SRR T LU, B AE T
ol T R X e g L R L O A 5 Y e 0 L SR R
PRI, P (E T ESR £ 1 E i H FL A0 ALA INF B A ) 4 B
YRS PRI BB R E M 2 A T SE 5 e R
BARE, AR O IR R A S M. AR A R
AN, RABUNIE S R R E L. 1§ S
AT TAEFFHE

%ﬁ%gﬁﬁﬁ (%05 X ICHG X VBATT /VIN Egéi{ﬁ EEY)ﬁ;
[a] B £ 35 FE 9 IR T A I 10°C . H4h, fi i A E
T ERE O R Z AT YR A TR IR, SR T Lt AR
ISR

28

Bt 7 U i iz

FEFS LIS, MAX1870A 4k S22+ 8 % 1Y fL B L
BELEIH L Vg o pp B JE IR . MAX1870A [ 5
I LT cov PR B B 98 fop (15 2 WL HEL B 215 i —
). e — B R A AN IR, AT Coyr
S5 f o GBI K Rey). 2 0 T A
Battery Insertion and Removal -

REDHBFE

MAX1870A FEIth FEHL AR X R G AW S AE H P . i
TR A IR EAE A B S RAMEE, MAX1870A
X ARG AR B AR N AR (5 2 WAL T T (B4 P 1) RS
BOERBEAR I Y ] ). X 5 R T & 8 b O e 3
HI RS, BRA T X Tl e 25 AR I A B K.

MAXI N




=

DCIN 23 [ 4% — H 1pF o5 B A (B 1). 4 DCH A
KA, AR AR E D1 AT D2 AP MAX1870A. BT
DCIN XA LDO I FREEME R FE ., D1 RA/MES =
WEREE T . R0 PCBAT J&XT T3k 2 HLE i M S
MEMBEMEREFEE. LA PCBAFHL
TR TR 28 b 158 A —— A 0 A — 9K B JR R 3 B PR RO e g A
MK LI MR . A XREH, ESHMAX1870A T
iR PCBA R . ARG R AEMERE, HoFHZE R R
HEM. FERZEN Hd, BENT -ANZ2EMRE, #
WA RN ZEE 2 2B R . TUZ T RERE
# (PGND. DHI. VHP. VHN. BLKPHIDLOV), K2
AT K% B2 (CSSP. CSSN. CSSS+ CSIP. CSIN. REF.
CCV. CCI. CCS. DCIN. LDOMIGND), HIAZHTi&
SRV . TES T A
1) BICHCE RYIRER T, EAT SR 25

o (R Y R T RELBEL O R K B B R, TR R SCIE Sk

RSB 0 AT . CSSP. CSSS. CSSN. CSIPFHI

CSIN R 8 37 %

o (R EEL AT 3 B T K A A

o f5 R R I A0 2 ) EL A 2 B S A

o X T RKEGMEYE, RATEE>SmmiEL.

MAXIMN

Ft/BEE Li+ FB 7t TE B %

PR 0T, MG Dh 880 R A AR AR CE , BT H

v JLF R B Ak . SRS FETILZ AR 98 09 78 8 X ok %X

SR AL ML, HAATNIA ST fL . HAh K L B

0 1% e /NMb, (EEE 8 B CFE 4 M 2 A R R ) 2

b, BXFER] DU K 29 90% ¥ PCB A7 Jei 7] 8 .

2) WMEICHE T, FRfrEEHF T S BEERE
o) JIG B AR ) A LR R (R R I 2 AT REF L2 )
EaFE: ICHERRRNBEAREET 10mm. R
A% 3K 3 £k (DHI A1 DBST) K E/N T 20mm, E&H
A& F REFAT 28 . R] e 23 1C WU E M % 55 1%
A, REAT - E. %% CSSP. CSSN.
CSINFICSIP | B, DIBEARI oM rs , F R Fefi
N\ LI ST P PRI R 00 . FE RS T T LR
o A DRI 4R LAY, HAEHGND.

3) RA—-FR SRS, HEAESETH. KA
k. Tyt T2 )R T R )

Bl 14 % T SR MU R AR TR E R,
WS B PR SR Tkt
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BATT

c9 | PGND
O O O O
O O
O O
O O
O O

L1

O O OO

D3

*EOOOO

[ [T [1 ] €

U UUU =
AV

) =

BHES

Bl 14. MAX1870A 17 )
TRANSISTOR COUNT: 6484
TOPVEW 2 5 & o = PROCESS: BICMOS
oLov [ 25 6 ] sar
VN | 26 ; L 19| swoN
oHi |27 Cia ] e
vhp |28 MAXIW 113 ceus
CSSN [ 297 WMAX16704 Vi) et
csss 30 CiT ] e
cssp |31 10| Asns
Do [ 32 79| ReFIN

THIN QFN
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Ft/BEE Li+ FB 7t TE B %

1 f=
ryz<la
(RBAEFORHE LI BRI TR A R BOE ALK, IR RGE B 4MIE R, 11 www.maxim-ic.com.cn/packages. )
w
a
o A 2
P =1l |~ [@o.1o@D[c]A[E] T
le— D2 — el —| D22 ;
| | | &
MARKING —_| i 1 oot OOy e a
IA\IA\ILKAIA\I E2 - 1
| l | E22
=
y—-—-—— T A(NH)XE -t 14 g
[
-]
'YN\
li
12 3 PIN#1ID
PIN#1 DETAIL A —>| I‘— ef2 0.35x45°
ID. / —EUA \
A TOP_VIEW (ND- 1>X Bl DETAIL B
DETAIL B A\
r BOTTOM VIEW
LoL
L 1 (R 1S OPTIONAL) _L
PKG. CORNERS ONLY (4x)
APPLICABLE TO .4mm PITCH PKG. ONLY
SEATING N —'I @
PLANE J HZPwTe EVEN TERMINAL
— A [0.08 [C &
It
o DRALLAS /M AXIV
SEIICOTDUCT(R
TE PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
APPROVAL DOOUMENT CONTROL NO. RRV. 1
-DRAWING NOT TO SCALE- 21-0140 ‘ I ‘/2

MAXIMN

(s
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#EELEEE)
CRBE FORHR AL A S5 R T BE A R Bl (MG, AN el i 35 4MELE 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. [NOMJMAX.| MIN. [NOM [MAX.| MIN. [INOM.[MAX.| MIN. [NOM| MAX.| MIN. [NOM.| MAX. CODES MIN T NOM T VA | MIN. TNOM T MAX.| 0.15 /ESL%E\JEED
A [0.70]0.75[0.80{0.70]0.75[0.80]0.70]0.75[0.80[0.70]0.75|0.80 |0.70 | 0.75 | 0.80 T16552 13.0013.10132013.00 131013201 = | VES
A1 0 |0.02]/0.05| 0 |0.02]0.05| O |0.02]0.05] 0O |0.02|0.05] 0 [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 salso0ls lansar[s Dlraolsals lemolsatens] |reoooo |o0laio[sz0[s00]s0]520] ~ [ VES
E 4.9015.00]5.10[4.90]5.00]5.10{4.905.00]5.10{4.90| 5.00/5.10]4.90 | 5.00|5.10 T2055-4 300131013201 3.00 310320 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[3.353.15[325[3.35] ~ | VES
L [o.30]0.40]0.50[0.45[0.55[0.65]0.45]0.55[0.65]0.30]0.40] 0.50[0.40] 0.50[ 0.60 128554 [260/270/280|260[270]2.80| + | YES
o T T o= T -1 -1 -1 -1 fosoloaoloso| [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

-DRAWING NOT TO SCALE- 21-0140
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