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ABSOLUTE MAXIMUM RATINGS

DCIN, CSSP, CSSS, CSSN,

VHP, VHN, DHIto GND .........ocoooiiiii -0.3V to +30V

VHP, DHI to VHN

BATT, CSIP, CSIN, BLKP to GND

CSIP to CSIN, CSSP to CSSN,
CSSP to CSSS, PGND to GND

CCl, CCS, CCV, REF, IINP to GND

........ -0.3V to +6V
-0.3V to +20V

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

LDO CUIMENT .ttt 50mA
Continuous Power Dissipation (Ta = +70°C)

32-Pin Thin QFN 5mm x 5mm

(derate 21mW/°C above +70°C) .....cccooiiiiiiiiiiiiiiien 1.7W
Operating Temperature Range

MAXAB70AETU ..o -40°C to +85°C
Storage Temperature Range ...........cccoceevveenn -60°C to +150°C
Lead Temperature (soldering, 10S) .......ccccoovvvviiiiiinennnn. +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, 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
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
2eclz[iggegulat|on Voltage VVGTL = VREFIN (3 cells) 08 208 %
VvCTL = VREFIN (4 cells) -0.8 +0.8
VvCTL = VREFIN / 20 (2 cells) 12 112
VvcTL = 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 PA
ICTL = REFIN 350 600
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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 pA
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 my
Accuracy (VCsspP - 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 CcSSP = TCSSN CSSS DCIN uA
Vcssp = VessN = Vesss = VpeIN = 8V, 28V 700 1200
V =V =V =V =6V -1 +1
CSSS/CSSN Input Current CSSP = VOSSN = VCSSS = TDCIN LA
Vcssp = VessN = Vesss = Vpein = 8V, 28V -1 +1
CLS Input Range VREF/ 2 VREF V
CLS Input Bias Current CLS = REF -1 +1 uA
IINP Transconductance Vessp - Vesss = 102mV, CSSN = CSSP 25 2.8 3.1 HA/MV
V -V =200mV, V =0V 350
IINP Output Current CSsP - YCSSN NP uA
Vcssp - Vesss = 200mV, Viinp = OV 350
V -V = 200mV, lINP 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 uA
VBATT = 2V to 19V 300 500
LDO Output Voltage No load 5.3 5.4 5.5 \
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 = Vcssp = VossN = Vesss = VvHp = 18V, VBATT = Vesip = VesIN = VBLKP = 12V, VRerIN = 3.0V, V|CTL =
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 4.076 4.096 4.116 Y
REF Load Regulation 0 < IRer < 500pA 5 10 mV
RElF Undervoltage-Lockout Trip VRer falling 31 39 v
Point
REFIN Input Range 2.5 3.6 \
REFIN UVLO Rising 1.9 2.2 \
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 VDCIN = 18V, VBATT = 16.8V 2.2 2.4 2.6 us
Minimum Step-Down Off-Time VDCIN = 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 = 10mA 2 5 Q
DHI On-Resistance Low ISINK = T0mA 1 3 Q
. DCIN=0 0.1 1 pA
VHP Input Bias Current
VpcIN = 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/mvV
Transconductance
GMI Amplifier Loop _ ) _
Transconductance ICTL = REFIN, Vcsip - VCsIN = 72mV 1.8 2.4 30 | pAmv
4 N AXI/V
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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 LAV
Transconductance VcLs = REF, Vcssp - Vesss = 102mV, Vessp = VCSSN 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 \
ASNS Output-Voltage High VIINP = 4V, ISOURCE = TmA Lg(g - y
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 HA
DCIN = 0, VREFIN = 5V, VSHDN = O to VREFIN -1 +1
SHDN Threshold SHDN falling, VREFIN = 2.8V to 3.6V 22 23.5 25 R/EFOII\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 \
CELLS Input Bias Current CELLS = 0 to REFIN -2 +2 pA

MAXIMN
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ELECTRICAL CHARACTERISTICS

(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
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
iig‘jgc@egu'a'on Voltage WWCTL = VREFIN (3 cells) A2 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
VveTL = 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
ggg;/eCSIP/CSIN Input Voltage 0 19 N
CSIP Input Current ICTL = REFIN 600 pA
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 my
Accuracy (Vcssp - VCsss) CLS = REF x 0.845 79 97
gjr?;éCSSS/CSSN Input Voltage 8 o8 N
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, Viip = 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 MAXIMN




ELECTRICAL CHARACTERISTICS

(Circuit of Figure 2, VpCIN = Vcssp = VessN = 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)

H/EE
Li+FBth A B 28

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 OQutput 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 \
REF Load Regulation 0 < IREF < 500pA 10 mV
E(I;l;tundervoltage—Lookout Trip VRer falling 39 Vv
REFIN Input Range 2.5 3.6 \
REFIN UVLO Rising 2.2 Vv
REFIN Input Bias Current VbcIN = 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 VpcIN = 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 Y
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 VbcIN = 18V mA
BLKP Input Bias Current VicTL = VREFIN = 3.3V 400 uA
DLOV Supply Current DBST low 10 uA
DBST On-Resistance High ISOURCE = 10mA 5 Q
DBST On-Resistance Low ISINK = T0mA 3 Q

MAXIMN
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ELECTRICAL CHARACTERISTICS

(Circuit of Figure 2, VpcIN = Vcssp = VessN = 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)

MAX1870A

PARAMETER | CONDITIONS | MIN TYP MAX UNITS
ERROR AMPLIFIERS
GMV Amplifier Loop VCTL = REFIN, VBATT = 16.8V 005 0.20 | pA/mv
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, Vessp - 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, Vi -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 LBCSJ ) Vv
ASNS Current Detect VIINP rising 1.1 1.15 1.2 V
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 \Y

Note 1: Specifications to -40°C are guaranteed by design, not production tested.

8 MAXIMN
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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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MAX1870A

EFFICIENCY vs. BATTERY VOLTAGE EFFICIENCY vs. CHARGE CURRENT
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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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#BE TR (4)

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

MAXIMV

REF LOAD REGULATION REFERENCE ERROR vs. TEMPERATURE LDO LOAD REGULATION
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\\ % 020 / = 530 \\\\
oc
\ E 0.15 -
\ 0.10 ' Vin=9v \\
526 ~
0.05
0 5.24
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 5
3 160 g
" G 140 ;/ g
£ g /
s 04 o 120
2 = /
o = 100 v
& 02
= / E /AV/
o )
S 0 o 60
a2 / = /
o
/ |
02 - /
v 20 [
-0.4 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
e R A — £ £
i Vaarr=TBV g p4 CATHODE S D4 CATHODE
e R ov ov
i r
EERTIERS S IREEE 10V 10V
: D3 ANODE D3 ANODE
e ; oV ov
Lo o A A
m INDUCTOR CURRENT INDUCTOR CURRENT
i VgaTT VAT
(AC-COUPLED) (AC-COUPLED)
200mV/div 10mV/div
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H/EE
Li+FE th 7L B 28

BT IR (4E)

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

N
0 STEP-UP STEP-UP/STEP-DOWN
SWITCHING WAVEFORM LIGHT LOAD
; i g 2V —— 20V
TSRS = o Vi =16V L o
< | Vit - woE i ég\f}CATHODE WWVBLNTT 16V jf%mw | iJé SCCATHODE
= [ooErnle e ol
; U o 1' Eol 1 D3 ANODE o D3 ANODE
ey I et oV
_ LT \ . CHARGE CURRENT-300mA |
NSNS NDUCTOR CURRENT |~ e ' I ZAINDUCTORCURRENT
VWA W et " Whane
KRR S S —— 50mV/div I 50mV/div
2.00us
5105 B
51 B B Thek
1 LDO SR, 2 SAVEMERESRML, %L DCINMEE. £ LDOM GNDIAl#%E — H 1pFei A E T
KA 5 s FL
2 REF 4096V HLEFEME . 75 REFH GND Z [H 3 — H InFEUAE K RIF &5 85 LA
3 CLS TRE R IR EERI A . AR AT B A RN B TRR . 165 W A BT TR .
4,8 GND ALt
5 cecv HUEJE T R AME S . SR — 2L 10kQ M FBFHL AT — H 0.01pFYHL 25 5] GND.
ccl FEHHLT IR AME S . %~ 2 0.01pFHEA S GND.
ccs NPT R AME A B~ H 0.01pFHA E] GND.
REFIN BUERIA . AR SR E, ICTLA VCTL M55 REFIN L6196 5.
10 ASNS A B . A AR T 15AR, B HEH v E CRA 3omQA I, 7E INPHI GNDIH]
HEHE 10kQFEFH ).
11 VCTL ?EEEEELE?'“%'I’%J/\ %EdJVCTLEELEU\O?ﬁJVREFINTT4V§IJ44V@I£IV\J1H R LI Y ST L L
5 Wk B 7

12
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H/EE
Li+FBth A B 28

SIHIEER (4E)
ElE: A N8

12 ICTL ﬁ%%{ﬁﬁ’f?ﬁ'ﬁﬁ/\ ° gﬁijj ICTL 3 H A VREFIN/32§IJ VREFIN L‘liﬁ]%‘ﬁ%%(ﬁi ° i%%%&ﬁf%%ﬂﬁgqﬁ °
¥ ICTLH BN K H] GND, w2k 7.

13 CELLS HE R B A . 8 CELLS 5 GNDHI, ml e AW Li+ Hith. 7% CELLSHY, mlitfi=77
Li+Hi, 203, ¥ CELLS'S REFINIE#, WL FPUTT Li+Hit.
R . INPH H FLIR IE T MAX 1870 R0 I F 4 A BT . AR T HLA M R A TH AR 5

14 lINP HLW. IINPEOESS(E N 2.8pA/mV .

15 SHON KW LR AT A . P SHDN, A1k ForE . ml DA — B repe, DUGE /e FE b IR 3 i,
5 1R FTHL.

16 BATT HL b EEL S S AR -

17 CSIN T PR FEL g A 0 SR R B

18 csip FUHLFL R U IE AR A . 7E CSIPAI CSIN Z [H) 3% 4% — H B AR IR P . 7E CSIPAI GND |4 — H
22pFHLE.

19 BLKP R A B R R I FEL RS 2 05 . BLKP S BATT#E 2.

20, 21 I.C. CoEE. REEEXPASIH.

22 DBST F+E LI MOSFET (NMOS) MR 35 31 i 1«

23 PGND ThE M.

24 I.C. CovE:. REEEZTIM.

25 DLOV MR dR g #x L U5 . DLOV 5 GNDIJ#E— H 1pFos ik .

26 VHN 5 ¥ MOSFET 48 2 U LR 4 1. VHPHI VHN[EIHE — H InFBUAE TR 10 55 Bk LA

27 DHI =3 U % MOSFET (PMOS) M8 sh# i i . 5 =i B = MOSFET A Mk AH 12 .

28 VHP 2 %t MOSFET 98 225 I LR 4% 11 VHPHI VHN A% — H 1P sl (6 3 R 10 &5 ik L4

29 CSSN FE FL LIRS I L BEL ) 5% 3 . CSSNS GND I #E — H 2 2pF A LA

30 CSSS FAGE T 26K PR IR I e BEL 97 AR o T

31 CSSP 0 A FEL A RS 00 R BEL ) IE AR 0 1. CSSPS CSSN )4 — HEL G A MIFL R . cSSP5 CSSSIliER: — H
S A AG I EL B

32 DCIN DCHLUHL BRI A . DCING D[] 5 — H 1 80A (8 5 R A B 25 B i 2

Paddle #4E. 5 GNDER.

MAXIMN
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MAX1870A

H/EE
Li+FE b 7 B

A

OPTIONAL REVERSE-
ADAPTER PROTECTION
: D2
+ ‘ ’
AC 3 < : 1 cs
ADAPTER ‘ 1 {;ZZuF
T 30 28 L _¢7
%7 CSSS VHP TuF
32 2%
DCIN VHN RSta
30mQ
ossp NN\ —o—>»
SYSTEM LOAD
2 L per 0SSN
C1
W
= RS DHI
3
cLs
V. 4V, > 4V ]
” MAX1870A
= 5
cov DBST
RS cl
10kQ
7
ccs csIP *
c2 c3 ca | 1 oo
0.01uF 0.01uF 0.01F :
Lz L L €L A2
- 30mQ
HOST 9 17
VDD REFIN CSIN
10
DIGITAL INPUT ASNS 16
p BATT 1
D/A QUTPUT > \VCTL — 23 .
12 19 = u
D/A OUTPUT > icTL BLKP — ;;
13
HI-IMPEDANCE 3 %
UTPUT g CELLS
LOGIC OUTPUT »| SHON
AD INPUT (t—g——9——14 oLov |2
T cs NP R6
R7 —T 001yF : 330
GND 10kQ — LDO
T GND PGID ot c12
= = 7 3 TWF ;; .

B 1. uC 75 )y 4 20 7 JH B
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H/EE
Li+FBth A B 28

OPTIONAL REVERSE-
ADAPTER PROTECTION
i OPTIONAL D2
R < 1 cs
ADAPTER ‘ 1 22uF
= I B 30 28 — E
CSSS VHP uF
32 26 RS1a
DCIN VHN e
ossp L >
SYSTEM LOAD
—;g 131 oeus
CSSN
DHI
P2V ) 4V, "]
MAX1870A
REFIN
15—
R R1 SHDN DBST
OPEN SHORT
1
—= VCTL
LDO 2en CSIP *
l2.2uF
R10 R12 I RS2
OPEN OPEN — 30mQ
= = ey
10
-
e BATT 10
14 —_ J_CQ
j_ lINP Bukp |2 — g;“‘w
C6 —
R7
10k9% IO'OM %
= 5 25
cev pLov "
RS 1 33Q
10kQ LDO
C11 c12
2 CCl CS GND  PGND T T
U R ) 7 o4 4 23 L g;
= 00WF T Io.omF = -

B 2. 8 377 T A AR 7 T

MAXIMN
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MAX1870A

H/EE
Li+FE th 7L B 28

TELH R
MAX1870A B4 0 Li+. NiMH M NiCd H.ith 75 B i 75 1
FrAE e . RN —F &R HFH NS 1 DC-DC # 4
A ST R R AR . SES HIFE Sl A L, X Fh
LTHMWERTRZRAEFETSHRE, e EAE/NNE
B, FERTRL TR S TR TR RN M ARET .
MAX1870A % i TRl dlE A, AR H ACIE AL A% F
T FEHLRR AT . — BB (INp) T 4R At
—ANIE T A R EL T A R R . T 1 PR Y LA
JHEEET, R T — DMREEHIES ao) 45 6l 78 H HL I
FLHE, TR 2 i /s A HL R 7 e, 7 R PR R R ] 2
FEEME. ICTLSI A EM RS2 MEE T FLHHE T .
VCTL 5| A B R AT CELLS i AP € T 75 FL 23 9 FL b )
THEE. CLSHWBPYHBEEFM R3. R4FEMEE T AWK
FL R .
MAXI1870A M T — M EFTTIR (cov)FITI AL it 1
I (CCIFICCS). CCV 2 H il HL R I8 77 30 (1 f M 5
CCIHT CCS F3 51l 2 FEL 75 FE FEL 30 A1 36 R FRL 0 B 1)
. MAXI870 ARG R MELFT K, FEALH M FTHE
Ui, NI T I FC AR L -

REFLHEBE

MAX1870A REAE B A 15 s & . A VCTLIH
SR VYT B FL T P FR R BR . 7E 0 B Ve 10 BN IR B
VCTLHLHE, 7T RUFE 10 % R P 9 5 5095 FeL b 1) 7o F
HE, S&% VCTLA LDO %, DISCB & 4.2V
BN E . A FR S B985 8BS T TS R EXT AN
R A 2 R . 24 +19 1Y B BEL SR X 225 1 P 3
147, JER VCTLIHC PR, FHEEENESHEESTT
£1% . BEELH ) i R S R A Ik 2E R TS A A
K. TH I 1 EL M R R OR B A R . RIELL T AR
TS R R

VeatT = NcELLs X (4V + 0.4V x M]
REFIN

16

R 1. BBHBIRER

CELLS CELL COUNT
GND 2
Float 3

REFIN 4

HH, Nepros#/~nH CELLS &% E. vCTL S
REFIN L3¢ &, AT AR A H BHL 4 = 2% s 1T 42 i f
JE. HRFEIRRER CELLS, WM. = a0 T7H
(LB W Y S 18 @ L R E R T R P e (A M R
fil. PIERIRZEE SRS (GMV)M B EH#HTIT (FX )
REMEFE S %K 3). £ CCVHI GND AR B — H 10kQH
BLFI— H 0.01pFHA, DIAMEHRIM RS, A
B, 1S WM

RETHEBT
FIA 1ICTL L AE CSIPHT CSIN 22 [A)32E 42 1Y FEL Jit A 0 FEL B
RS2K% B i KRG . ATARYE Vier/Vrern B HLB
KRR EHEMEME. BRI T A% e Bt s

| _ Vesit , Viero
CHG = —— X ———
Rso  VRerin

H, Vegrr®niliZI B TR IRE, H73mv Gt
). ICTLIH ATEEZ VRppin/32 8 VRppin . A 22K BT
MAXI1870A, WK ICTL K] FHLE] Vrppn/100 AR .

W EBIR Z S HORES (GMIDM TR (B X ZIRERE
FEZ %K 3). 1£CC15 GNDZAZE#E — H 0.01pFHR
7, DAMEFRHEBRA. FRENGEER, HE3% THEH
T

REBNE TR
P 5% 3 C 2 5 D FR R ) SRR R AL
JUATHL L FE R 2 F . Mk AR I T IR IR 2
FEE, MAX1870A 4 BTG 78 H FRL I S PR O HE 5% E 3l
FCAs L. FEE R AL B R K, o AT RHEM
M IE L T R B M & tE TR . 78R pEaE
J5, BARGHEBAENK, MAX1870A M To ik — R
il 58 3 T 4 Y L -

MAXIMN




7t /BEE

Li+FBth A B 28

CSSN

CSSp

CSSS

CLS

CCS

CCl

ICTL

CsSIp

CSIN

cev

VCTL

BATT

CELLS

lINP ASNS
|

L INPUT-CURRENTBLOCK ‘ 3
: Css 3
b A=18uv * . ;
! - !
; s 1
' 1+~ CURRENT- IMAX1 | + + | :
; SENSE :
! AMPLIFIERS %7 ‘ 0.81mv ;
‘e (154 FOR30mQ) |
+ MAXIM
MAX1870A
7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 Ve
1 50mV h 01V =
: REFIN ;
—+ GMI 3 >
; 1 — +
' A=18VN >——4 - '
' Csl
p 225my 3 y Ve IMIN
3 (amaoN — |+ ;
; 30mQ) !
X IMAXT —>
: 3 STEP-UP/DOWN | | LEVEL
! : o CURRENT-MODE SHIFT
! CHARGE-CURRENT BLOCK A 3 STATE MACHINE
| (6.7A FOR 30mQ2) IMAX2
: 36V | }
e ‘ REFIN
o 400mV ; —
: “rern 10 % } + SHDN
: 3 SHUTDOWN LOGIC
1 —O ;
b A2 GV : + e
- 3 A roy _
3 L GND
! REF CELL- ; %7_
3 SELECT | 5.4V LINEAR 4.096V
. LOGIC 3 REGULATOR REFERENCE
: : 1/55
: BATTERY-VOLTAGE BLOCK !

DCIN LDO REF REFIN

B 3. DYREHEL] .

MAXIMN
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MAX1870A

H/EE
Li+FE th 7L B 28

i AURHL U 2 MAX1870A MFR AL . FC FEL A8 4 A FL R
MRS TR M. FMEEERS fRERMALL,
MAX1870A ) 6mA F K SN /Y. ATREELLT
2 AR E % b IS AC A 1 SEFR L |

ICHARGE X VBATT
VIN XM

Hr, nE/R DC-DCHMAMFE (MAE N 85% 2
95%) > Isys LoAD 7/ RAL AT, TApapTER AN IE
BLARHLIL, Tegargr /N J0 HLELI .

08 o A A N LU, R T A UL A T R P E R A DA R
K, RG-S ARKE R, G ABL, &
T EM AR RRAR ST, SR R G T3

WHRBAY — HURCK 4 (Vessp-Vessn& (Vessp-Vesss) <
M5 CLS #il A% € AR & BLEAE LS. veLS v B 4
WA A ) REFAT GND ] 1943 FE HLBH Sk % /8 . FF CLS i
2 REFNEHE i K AR A 105mv . F) s e BE
RS1aMl RS1b k1% & 4% &AL &8 09 e K FLIF LI - RS1as
RS1b M RS2 WP A . R4 LT ATt 5% B
JC A8 19 B KL :

IADAPTER = ISYS_LoAD +

Veis
VREF

/B\IIZFI, VCSST%%ﬁZUE{JﬁEﬁ%ﬁKjYMEﬁEHﬂ@7 ﬂ‘j 105mV
(JLRME ). WERRZEE SRS (GMS) X A B 1T
VAT CBRIYBEMRERZ WK 3). — &, 7 ccsl
GNDIAl#— H 0.01pFHA, DIAMEIRHETE (GMS). &
KVEANE B, 1S5 70 1 HE i A1 L 1 P78 o A .

BABRNE

MAX1870A BA — A AL M4 IINP. IINPSZ
RG-S SR S 7T L A 2 R 4 )N
JER “EHIET. TINP I H RS Z 03] 3.5V, IINP
Y S A R Y e e R R A TR
VIINP = IADAPTER X RS1_ x GiiNp x R7

H, Iapaprer /8 ACHE @i it 2542 (1A DC LI ,
Grnp /N INPHYES T (JUBUE Dl 2 8pA/mV), R7TERTE
TINP A1 [ A 1% B¢ FLRH

\
 ~CSsT

|ADAPTER_MAX = Ty

18

TE ML R TR B, 7 25 FERT AC TR LI 225 T Vipp
HINEEE (2 WA T AEFFHE).

LDO#EEZS

LDO M DCIN i A&7 74 5.4V HLIR . (K3 MOSFET &
Bhanilit DLOV AL, J5 & SIUnE 1 FrRiEEE] LDO.
LDO K 4.096V HME (REF)F PN #BK £ $icda il B ik {ik
M. LDOMI GND [a]#— H 1pF sl A8 5 K R 555 i
% . DLOV Ml PGND [l 4%& — H 1 F 802 {H = K[ M &
KA.

ACEE &

MAXI1870A W T — M HEH H ASNS, T2/~ ACER
MERERE. YARFEAREENER KT 1.5AK 30mQ
LB, R7°4 10kQ), ASNSZ I EHi A .

S

2B ACEACARIG . MAX1870A#E AMRIHAE ==X,
51 CSIP. CSIN. BLKPAHI BATT M Ha jth W B i) FL i
/NT 1pA. 4 DCINFLERER] 7.5V R ESE (UVLO)IRIE
PURHY, S A PR IIREIR S .

%9[‘—ﬁ'%/ﬁ')> 4%‘ SHDNT&@J VREFINEg 235%1&?&
K ICTLH L TS| Vyprin/100 PA N RIS I FEHE . 0 I
KHLEEAFIETAE, ccl. cesHlcovyt Fhisls. 2k
AF, LDO- Hi A FLJ 728 25 FI 42 2 i ER AR R A L

H/BEE

DC-DCH#i78

MAXI1870A & —# It /B & DC-DCHE Hl 4% . MAX1870A

7l — A% %G n V9 IE MOSFET Fl — /> & I p 18 &

MOSFET, ffffi — M RERE, Lt ABES

T SR TR HEE. MAX1870A R —FEAK)

WS, MEHARF /RS T AL, AR

TR, PRSI/, S SEE AN X BRI

JREJE MAX1870A TAEAE EARAY BRI, WME 4
iR -

MAX1870A %A B FE il B ik B A DUF I A :

o f/IMb Y HLIER L IR R

o TR A FELJBR R AR FRL i R AU/ TS R ST B /N LR

o fICHL B FL L [RIB IR AR T MOSFET . FaL B8 A AG:  Ha, B
1 PRFE, MRS TR0E.

MAXIMN




H/EE
Li+FBth A B 28

o Vin> 1.4 x Vourt A% S H FL i R AR 1 4 Hh 40k - ik . MR RS A R R TR I R, DR
MAX1870A % F 01 [ 57 7% (9 R 25 HL ) . AR 38 v 400kHz MY HERE & TAEMI % . fEIRA BE R, Bahn—
Vparp BHISETE A BRI CIRAM P . s DIER R AP I IIHE] CIRAS A)IF R DL EABEER . SCHIR [E] 2
15 5% FA PEM M S T/E . 76 P 28 k0 T 2k ) R 22 A 5 R AT LT GE Y . R R AR T T R AR
MAXI1870A L PWM B R TAHE. SR HAR P EAR R, & H %{&%E(ﬂﬂ%ﬁ%i@
A B IR R SR 5E
BETE  ipmami, w@Emmks Al FREEn, Bk
(Vin> 1.4 x VgarT) DI ER A D, DABRARIO#E, B Lk F 3 7 i ACFD 6 i 18]
TEViN> 14 x Vparr, AHERERT, MAXI1870ATER — TE3F.
& ANURZS BIEAZE DI, JF—H <M MOSFET M2 (M .
B S). [ 6% T IR SR M IO BB I . MR T FHERRE (Vin< 0.9 X VparT)
MAX1870A 117 B G 1] . 58], DHIKH M1 (IR Vin< 0.9 x VarrfT, MAXI1870ATEIRZS B AR ClAIAE
BA), BEBFLL Vporr/L B dydeBR TR, HEXE B, F—HIFR MOSFET M. %R T, et
HArd i (HiRZER o ae )ik, REHRBRRE, B— AT EE SR . B 745 T R A U
DHIJF/A MICIRZS B), AL (ViN-Vparp)/LEY dUdt L. T, MAX1870A I3 T+ R IF B A . &%
B BT M1 —EIFR, B2 BRI A R] R i g A A #1, DBSTHJA M2 (k% €), HEHEF L vin/LI dl/dt

xR 2. MAX1870A Hift = Hlzs{L &
MAX1870A H-BRIDGE CONTROLLER TRADITIONAL H-BRIDGE CONTROLLER

e 2 MOSFETs switched per cycle
* Always discontinuous output current
(requires higher inductor currents)

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

A) CONVENTIONAL

ALGORITHM 2 X IcHARGE

B) MAX1870A
ALGORITHM

SHADED REGIONS REPRESENT
CHARGE DELIVERED

»
-

TIME

B 4. Vi = Vigagr 1 H I HL )

MAXIMN 19
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MAX1870A

H/EE
Li+FE th 7L B 28

BRI, MBI A B B AR E (IR ER R
E)E, DBSTHRM M2 (IRZE B), HEHIR L (Vgarr-
Vin)/LE dVdeRHR R R M2 —E M, B3 TR
() S BsF ¢ AR ST Sy 1 o AR AR A R A R ke T B SC AT S
6], DAFRAR 400kHz 1 #E R & TAEMZE . F+EH G H A H
WREA SR, RG-S B 78 F HL U o5 H Y5 PR 3 )
IR, B B R R R (A0SR R R B AR R ) ok
e .

H/FEEIRTE

(0.9X VBATT< V/N< 1.4 x VBATT)
MAX1870A BA — Tt /B R, FEPRRERE. K
QLA H T I /B EBAE P AR . Y ViNTE Vearr
10% LB, MAX1870ATEIRS A RS BAVAZES Cli)

TRV, WFEKIK N AL B. C. B. A. B. C%, HK
AR ERE B, AT RSB G E LRI E, Kt
DT HBREOE T, B TRCR.

RAS CHIRPIEAE IR, T AET BORAS B (T 8A)-
1 TAEMUT, P BRI HE (R F i I A = H 20% -
RS AR A R TE T, AR BCIRES B (WE 8B)-
AR, PR E R K2 10%-

oAt i 7 SRR A i 1 BRI, S 2R ERE R
VU2 %2, HLRARF A K DU .

IMIN. IMAX. CCMP#1ZCMP

MAX1870A RS IR H TLA LB #5272 B 1Z 40 T 11
LIRS R AT 2B BEYIBCR S N 3). ARIEE AR

STATE A

STATE B

STATEC

STEP-DOWN OFF

____________________________

| STEP-DOWN
PWM

P D4 M2

STEP-DOWN ON

-----------------------------

stepup | M
PWM

—>

STEP-UP ON

D2 k‘ M2

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

IDLE STATED

B 5. MAX1870A KB PLHI

20
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H/EE
Li+FBth A B 28

d _ Vin-Vour
dt L

STATEB

STATEA

VALLEY REGULATED OFF-TIME

! PRECALCULATED STEP-DOWN ON-TIME _ |

VN> 1.4 X VBaTT DUTY = VN / Vour

[ 6. MAX1870A T #2( F J8% FEL Ji U5 T

> -

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

STATE B i T

STATEC

PRECALCULATED OFF-TIME

Vin> 0.9 x VpaTT ‘ DUTY =1-Vin/ Vour

B 7. T B i T

FERLAEL AT AL I L AR MR 22, MAX1870A 7 A — 1 HH A e {1 FELJRS R A -

%A S . HRARHBILIE (LVO)BeE IR 215 5 E

TR R . LA B A T I > —IMIN_

IMIN: 215 LVC & T 0.15v, W MAX1870A LIEF k3% Acsi x RS2

SR, ARSI e - IMIN H - —
TRttt WMLV IMIN B . AR R f %iéa%%%f;&%?%giﬁ %0015\’“ i, Acsi®m

MAXIMN 21
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MAX1870A

H/EE
Li+FE th 7L B 28

CCMP: CCMP ¥ HL =45 i) 5 Lve 5 HL B iR 3 AT
. 7ERE AL, M RE IR E LVvC e
TMEELLFE, AR RS SR, T RS,
W EE L BB Lve e R IRAE DL B, F R
B (kB O R,

IMAX: IMAX bU #4513t 2 Jo 0 P e el i PR i) . 7% FEL B
PR (PR eSTEH R Y cSS) S5 H
TBE 2 1) I T TRR e . A DI R R T FR A
200mV. RS1_ = RS2 = 30mQHAT, XA 6.7A. WIHRHE

JEHL A ML R T Vippax (200mV), W TF JE B B
g, SR IE B B T 3 R

ZCMP: ZCMP b HE 284G I F S FR i it R A ] . n SR
PRI B, ZeMPHIT AR =, Il MAX1870A PI46:F|
ZEWRRE RE D), UTTETE.

HRIE

MAX1870A 8 &7 i A BRI, DAIRTS 400kHZ
HEE EMR TAE. WRAEH A BE. % R — A4t

PEAK REGULATED MINIMUM
STEP-UP

ON-TIME

‘ / OFF-TIME

STATEB

R)

STATEA /'Ji |

STATEB
STATE C

MINIMUM
STEP-UP
ON-TIME

STEP-DOWN

PRECALCULATED STEP-DOWN
b ON-TIME

\

PRECALCULATED STEP-UP N
OFF-TIME &

A
Y

STATEB

STATEA

\

o STATEC STATEB

VALLEY REGULATED ‘
STEP-DOWN
OFF-TIME

d

dt

PRECALCULATED STEP-DOWN
ON-TIME

_ VBATT - ViN
L

i _ Veart
dt -~ L

'_|

v

Yoo\

[ 8. MAX1870A F1 [ [T FEL /3 v Ji K T

22
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HWHORI BIRS BB . TEFH/BE R, TR 4
Bt — 43 =, Aol T T R SR B R R . X T
T VI 28V Z A Vi, FFRIIFEMAVETE 350kHz 2
405kHz Z 18] . & WL ALY T fE4FHE.

FME
S AA cev. cCIl CCS FIRAME =N ER (FL it
P . 3 AL P AT AR R 1 ) . £ cCv Al GND [A] &
B—H 10kQHMH £ — H 0.01pFRA, SRAME iR
. 43 HI{E CCIZE GNDIA5 CCSI £ GNDIA#H 0.01nF
HLZY, SRRME 3T L L I AR FELIA B

R JEIRFME
P T H B RS, MAX1870A AHY T — > HL i B 2% &
R, BT RREERSREREFES TR
f L, VTR S R AR Y — A GM K (I
9). FEE. FHESF /MR T RME, B -1
Bsh, FHEBEA A A RGP
TR RME 22 Coy Fl Roy TE UM £3-FF s . 1%
PR Coy BRI R, DU I BH 0 7 2 301 A 8451 % B A %ot
T Rey BB/, Rey B E 152 22 1K 25 75 38 850 38 2
Rey Fl CourBiE TSR, Fitk, WEidke T REM
PR ] 7 2 R F 7, 1t o 2 s £ i 7 st ]
RpspoE SLH Al LA (Cou) AR CHLRE (ESR)-
Ry /& 70 FL 8% 55 &L th A2k, Ry = AVparT/Alchg =
Rparr: GMV I K #F 19 4 %k 1 B 9T Rogmv K T
10MQ. HLEIFER (GMV = Alcey/AVpart) 3 BLIEE
JCEE . B PY AN, GMV =0.1pA/mV, =4,
N 0.133pA/mV, WAE, W4 0.2pA/mV. DC-DCH
1) 25 L T 78 R P R U LB RS2

1

GMpwy = ——————
PM ACSI x RS2

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

R LU A FORVH R PRI AL 125 s 2L (LTF):

MAXIMN

H/EE
Li+FBth A B 28

LTF = GMpyyyy x 10GMV X (1 +sCcv Rev)

(1 + sCcv x Rogmv)

RL
(1 + SCOUT X RL)

x Gmyv X (1 +sCourt X Resp)

F 3R MERRI RS T E R 328 R B R S R

BT AN, Coy MBI Rogmy &R Z . T Ceov
5 Rogmy K, PRI B Coy R E S8R B ST A 5 BBk
oL, 5735h, RoyMIBHITE Coy RS2, W EEHB Rey
HIE Rey M Coy M BRBST, HItL:

ROGMV X (1 + SCCV X RCV) = RCV: %-ﬁﬁ)fé}i@)ﬁ
(1+ sCcv x Rogmv)
ST Cour MBS I R KFF 2, ik, FFHERH
PLREREAM, MA:
R 1

(1+ sCout x R) ~ sCout

U Rpsp AR /0N, E 7 AR 19 i HH 2 A 588 BT 1 52
Wi ] A0, P A i bR R8T B TG S R A 5K

BATT

REsR R

Cour —
1

GMV

REF
Cev —

L

A 9. fdtng cov HHER
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LTF = GMPWM X

sLout

4 LTF =1, K B07 385545 5

R
fco_cv = GMpwm x Gmy [%X—%/OUTJ
JARARFEE I TAE, A8 R VAR T IF 25 1/10.
AT AR TUNT A I S (R e R K TR
LI e/ )N A HEL R B K L b FL R R VLAY ) -
TS 13kHz B9 A8 SR, IR FE 1R 5 H s (4HE

KIHH Rey:

MODE = Vcc (479) GMV = 0.1pA/mV
Cout = 22uF GMpwmMm = 1.85A/N
VBATT= 16.8V fco_cv = 13kHz
RL =0.2Q fosc = 400kHz

% 3. BERRAFER

Roy = 22X Cout X feo_cv _ 4qeq
GMV x GMPWI\/I

h i R R 2 SCRE TE 2 R T B R R, T IR £ oy <
fp_out-

Ccv 2 (RL/Rcv) x Cout
Ccv = 440pF
B 102/~ LRI 00 W P 4 B, SR A A BV Y
ZEHL,

T R g FIEA RS

B A FME

2 MAX1870A 717 78 HLHEL i 5@ FC AR FRL T, R E
PERARE T ar t FR 2. P 11 B i e AL TR 2 B B T 58
FLHLIRL I (cenab T il i MAX1870A 1Y TAERE &L,
12 7 Ty Al TR T8 B T JR L IR 2R (e S) &b T 4 il H ik
MAX1870A W TAEE AL . H T H A2 BEL 4706 FL 0 B i)

NO. NAME CALCULATION

DESCRIPTION

1
21 X Rogmv Ceyv

1 CCV Pole fp_cv =

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.

1

2 CCV Zero s ~
21 X Rc\/ CC\/

fz_cv=

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 fp our = ————
Pole - 2n x Ry Cour

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.

1

Output _
21 X Resr Cour

fz_outr =
Zero

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.

Vin
om x LI,
Vin?

" 2r x L lout Vour

frHPz =
5 RHP Zero

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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FLJLF T2, SO RE EE AR SORAME %I . Acg M
Acss A FL U A I 30K 4 Y P BB £ . RS2 J2 78 HEL R A A
DFLPH . RS1aFl RS1b 2 i Ac & HL WA I L BE . Rogmr
I Rogms /& GMIFT GMS K 2 1 48 280 B 4T, KT
10MQ. GMIJZ FE LU R 4385 F (2.4pA/mV). GMS
JEIE M AR LR R AR 5 5 (1.7pA/mV) . GMpwy & DC-
DC ¥ #4755 7 (1.85A/V).

R LR 2 SO 53 0 8% % 328 R

Roam_
1+ SROGM_ X Cc_

13@?&?&5557*4\$1‘&ﬁ§?}60 EE:J: GMpwm =

1
Acs_ x RS_

LTF = GMPWM X Acs_ x RS_ x GM

PR L B £ 1 bR 5P 4 T 8 -

RoGm_
“ 1+ sRoam_ xCc_

HUELL T AR5 AR

LTF = GM

H/EE
Li+FBth A B 28

FRFFRRE, PERR A E IR BT 1710 T A%,
FHRT AP I S — 2.
Ccl =10 GMI/ (21t x fosc), Ccs = 10 GMS / (21 x fosc)

VIN_MIN_ _ VinN_ming
2n x LI 2m L loytmax Voutmax

ZEAGFTEBRBKR I, FEFERAF, RS T
REAE KB ARE . G2 FHE—NF B
PRI SRR . RIRE, 7EFHERAh, B K
HONIRRE, CCIZ MR LIURT trypy- AFF
T % SN CCS -

WE5E 30kHz ISR, B 1 a1 E, #15
CorM Ceg > 10nF. o/ IMER 51 Cop/Cog H S ESE
HLU PR R . &1 1345 M T SR A DL BT SRS i A H
T AT 25 e [ 8 R PR

fRHPZ _WorstCase =

MOSFET 3K 575

B X R 4 R SF 9 I 2% MOSFET, 846 T DHIAI DBST.-
I Bl #8421 MOSFET M [/ 5% A J2& Bt A BEL(E /Y
# 4. DHIIN PIWiE MOSFET MR Rt 1.6 A FIR UK
0.8AHLJit. DHIE VHPYS VHNZ [A#3)). VHNZE—1

feo ol = GMI feo s = GMS X T VHPREER 7 LDO, AT 9K 3hm vt Al . i %
- 2nCel” ~ - 2nCcs VHPZ| DCIN. VHN#—H IpFHHHEAE VHP.
CCV LOOP RESPONSE

(o=}
=)
o

O\ e
\PHASE\<

NN

-40 \ -135

1.E-01 1.E+00 1.E+011.E+021.E4031.E+04 1.E+05 1.E+06
FREQUENCY (Hz)

D
o
/J/

S
o

N
o

MAGNITUDE (dB)

o
o o
/

+

Acsl

col CSI

AI:ECI:»% GMI )
; Roami _|

REF

B 10. ccv EHma iy

MAXIMN

B 11. cCIFia kR
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LDO H DCINfii A7 5.4V LR, FFAl424t 1omA DL B
L. ni&iE MOSFET K 3h#% DBSTH DLOV i, REH
B2 5AHR, W SAHE. BT LDO M PN BRI %
AR, #\ LDOE DLOV AR M 1 i 7~ B RC UG
#n, [ LDOAWME A B /. LDOM R 4,096V EHE (REF)
FIRF R Z 5 hl kbl . f— 21 ¢ PECERIWHEE
2% 1.DO %] GND-

[ 1CSSP

RS1_

[ 1 CSSN/
CSSS

B 12. ccs Hiaft i E

Rz fAfE 2

R I E

F AT GE, FFSHE IR EE . DUT S H
VLI AR i X S g fF .

MOSFET

MAX1870A % % — 1 p¥g 1 MOSFET Ml — 1> n i 1&
MOSFET. H % B AH 45 5 5% A 58 R BE A A A% Fi
L, JFEAREHEE. BEMEAR, KaUgAx
SO AN RGR /NIRRT, T AT L 4t AR
MOSFET HJ 23K, 7] 16 I M4 o fr 5 /N MOSFET,
MOSFET 5 38 F, BH 00 RT [ Bb 451 3t 38 hn . il 4n, 2 2R
PRI A — 2B R E R, AT DL £ S H BE K A
TR F fif 2 — 2 B9 MOSFET,  [RlBsf 475 BE £ 457 48 7] 52
SRR, ROFFRAHEILT -
BN R PR R 45 BE B B 16 5E #Y MOSFET . 3K 3h— H 458
) MOSFET I & H 745 F it A -

ILDO = QgM2 X fswitch

IVHN = QgM1 X fswitch
HA, foyien N 400kHz (JLEE).

CCI LOOP RESPONSE

100 0
PAY \\
\ N\
L \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
o

}

N =2}
S =)
"

LN
N

\ PI-I/ASE l\

no
o S
/

. N
20 \\L \
-40 -90
0.1 10 1k 100k 10M

FREQUENCY (Hz)

B 13. cCI A1 CCS #mi
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MOSFETIE IR FE

F SULEH T B X MOSFET 78 F R 8 B R TAF b (9 BEA4:F0
FEPFE. RSsHET S, BRAHFEZMZm,
NS B B AR SR SR 3
EVBATT/2<V1N<2XVBATTE<JEE‘EQEH3EP; BT M2
PG b7 25 b T4, HmBHIAEE M1 E FEMEM. M1
EREERS., M2 EA R S BT LFE. S K
{£9 MOSFET, ff & K gk fnae B A /b 44 T,
MOSFET A £ 4% - i (1) B A A e e . FEIR A B =X
(VNI T Vgapr), B AE AT DUIR 47 Al 55 1 ok
M1 M2 TETR A 2 B e i FE

4B AR I ACTEBC Av LIS 09 B RN, ol Fic 4% il
s 5 fEK T FEL i PEL P e v ISF - S4B RE 0 2 7 A KR A Ay
B X EEREH IR TR CV2TTEL. £ S
HEWT — A RBMSE, ARl Bk orAh -

FB I £
PERRHLE, DU MOSFET. L JEFTARS: I He, BEL A ) Ty 6 e
AN ROAL HLBEARFE A RMS LB R, 1 RF LIR (FRUEH
WO IR B 0.3. M TR RIS Fe & AR IR S8
LT EIm PR, HEREE A T2 LIR. HR
1YW Sy N

=4 =HE

H/EE
Li+FBth A B 28

_ 2 X ViN X tmin
LIR Ichg

R AT R R, R RN, R
BORAHLRL . SN LB 201 RMS R, A P
B

PEFIRE i e
FL R A B A 8 v A IR R, AR IIE B TR 7T
H KA R TR A AR /N AR IR A D0 AN 2 A AR T
FE T AR, IR 3 Y B I B B T AR R AR R 3T /Y
LR . ATAR I LT 28 3Tt R0 P SR R P 3 0 1

Vout_max X lcHg_max +

IsaT 2

ViN_MIN
T X ViN_mIN X (1 ~ Vinwi )
Vout_max
2xL

BB EILRE
bty A\ P A6 B 2 T 5 LI AR ) B B SR (Trpws) -
A% AR M (B . el OSCON), AR
O b LT IR L B A TR Y A

DESIGNATION | PART NUMBER

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 PR FnFnFF K 17 5

STEP-DOWN MODE STEP-UP MODE
DESIGNATION
DC LOSSES
\Y VBaTT 2
M1 (ﬂj X lcna? X Rpsion (— X lcha | X Rpsony
Vbein Vbein
VBatT
D4 (1 - ——— | X IcHag VDiode 0
DCIN
V V 2
M2 0 (1 - Mj X (ﬂ X lCHG) 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 VbCINMAX)
D3 0 0

Note: C| X is the total parasitic capacitance at the drain terminals of M1 and M2. IGATE is the peak gate-drive source/sink current of

M1 or M2.

N AR RS Az R DL R, TR R
T, EGERR SRR TR BT 10°C. FrikB AR
SUEHRIARMIZKT 0.5 x Ichg-

Wi B BIEFE

i 1 P A o T A X P R SR SRR T LI, B AE T
ol T A X e R g L R L U A 5 g 0 L SR R
B, FAER ESR LR E i A LS I FA [ R
LR . SRR SU IR P E 2 M. W] G R
BT, AR O IR R B A S M. AR A R
Ay /NEE TR AU ] 2 P AR R E IR AL . S
AT TAEFFE.

ﬁﬁ%ﬁ‘%ﬁﬁ%% 0.5 x ICHG X VBATT/VINE(JéiﬁEEjﬁn
[e] A PR A5 AR T A I 10°C . I Ah, i LA
AL R Z AT YR A TR IR, SR T ALt AR
LI -

28

Bt 7 U i iz

TERS B, MAX1870A 4% ZE4E 718 5 1Y FL LU,
BHEIH R Vg opp i T8 TR . MAX1870A IR Y.
B BL R T cOV IR TE foo (1B S WL R IR FMEERR ) -
T — S5 FL T i R 2B B, TR Copr BT
T feo CH R Rey) - 1ES WHH T (EFFE D 0 FE 1t 1
AFHIEH .

REDGBFE

MAX1870A FLith 7T FEL#S X R G Tk B A B JE F B . Hh
T b AR IAE N AR S R AL E, MAX1870A Xt
ARG ARG AR (52 WA T EFRF I R 5 7
WA B Py . SRR PR T ik 5 b T e I R 1Y
B, B T X T I8 FC A A 1 A R .
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=

DCIN #J 3 []4% — H 1pFH R EA (B 1). 24 DCH
AR, AR A% E D1 AT D2 Y MAX1870A . H
T DCIN K8 LDOFI N FREHE L B fIL L, D1RA/IME S
THREREAY T . RIFH PCHRAN JEX T B E 11§
L ORCREMR e E R EREE. UIUN PCHRAT R T
TR TR A8 b 158 A —— i 0 FH — 9K B J R 1 B PR RO 6 g A
MK LI G, AR50, 2% MAX1870A T
fid B PCHRAT R . MRS ERE, HOPTHE 2R
HEMW. FEREZEHd, BENT —ANZ2EMRE, #
WA RN ZSE 2 W EEZE. T2 0T RKEiERE
(PGND. DHI. VHP. VHN. BLKPAHI DLOV), JEZH
T#%E+H (CSSP. CSSN. CSSS. CSIP. CSIN. REF.
CCV. CCI. CCS. DCIN. LDOMI GND), HIEZMT
BN HCFEE . S % T AN
1) BICHCE RYRER IO, EAT SR 25
o T FRL G A I R BH B e K B A/, R AR SCIE SR

RSB 0 AT . CSSP. CSSS. CSSN. CSIPAHI

CSIN R L 37
o [ K FEL AL A 2 K R /N
o {5 R FEL AL 5 11 At R R DN
o X TRHEME, RMATE >s5mmMiELk.

MAXIMN

H/EE
Li+FBth A B 28

PR 0T, MG Th 880 B AR SR CE , BT

Ui JLF R B Ak . SRS FE T2 FAR 98 09 78 8 X Ok BLiE X

SRR, HARElIAS @ L. HAth o H I

8 1% e /NMb, (EEE 2 TR 4 R 2 A R R I 2

b, XAERTRATHBR K29 90 % 11 PC R AR JR ] L.

2) WME ICHFESM. R ETEIF LA (HEERE
) I S U B AR (LR ZE AT REF LAY ).
EaFE: IcCERRANERAREZT 10mm. A
AR 5K 52k (DHIF DBST)K E/NT 20mm, & H
AL ZE A REFAT £k . R RESEIL 1C i B P % 55 1%
. KREAE S #E. 55 CSSP. CSSN.
CSINFICSIP RN ML, DIFRARTF M, FR
N\ LI A T P PR UL R 00 . FE RS T LR
i A gD AR LA, B GND.

3) RA—FR SRS, HEAESETH. KA
Hizk. DhEth (72 ) FIE I M % S

B 1445 1 T SR AT BT R . AR R,
WS H AR TR
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BATT
1
T
c9 | PGND
O OO O
| YL O O O O
ém OO0 0O
> i O O O O
: 0000
FIDS FID4
(01 11 L
T
C8
%,—{E‘N P,—{E‘g
IN
U Uty T
A
’ é
[
LOAD
[ 14. MAX1870A 1777 Ja
- L =
5 & BHES
TRANSISTOR COUNT: 6484
TPVIEW = o 2 =2 o _ 2 3 PROCESS: BICMOS
o [ 1} 5] e
REF |2 123 PaND
cs |3 122 | oBsT
o 4 MAXII t21] e
cev _-_5-_-: MAX1870A i‘g‘g‘_ 1.C.
el 19 | e
ces |77 18| csip
GND |8 17 osiv
=z 2 2 2 94 2 g E
£ 2228 =53
THIN QFN
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A
== Z“Z = Prany
B3l TR (19 S5 25 B v BEAS 2 B il LA, N el i B /M EL(5 5., 15 7510 www.maxim-ic.com/packages. )
wn
i
ZQX 0. 15c [2] D2 & Z
° G =1 [~ o1 ]a 5] I
l— /2 — x —| 022 H~ ;
| [ATTTET) gl N T
MARKING  —] l l gumooofo g
- =1
SXXRKX | . =T
| | | E; Ej/2
———— e L A(NE—I) e ———+—————E—— —L¢ g
N ] E
\ | P N |
— [ ANEHNVT «
% innnn ANTAT

&

PIN # 1 I.D.A
0.35x45[]

DETAIL B

12 3 | _
PN #/ DETAIL A '._E \
I.D.

[ — (vp-1) fJe—

BOTTOM VIEW

@ @
‘ _I_ | (R IS OPTIONAL) _L
ws - | il :
T — & |‘\—\ TERMINAL TIP —/:~| E |— _r

AR Y/ACBUC EVEN TERMINAL 0DD TERMINAL

PLANE ‘
A N ST
; A aa (DRALLAS /1 /IXI/VI

SIDE VIEW
TR ©,CKAGE OUTLINE,
16, 20, 28, 32L THIN QFN, 5x5x0.8mm
3 DORRBTORIRILES. L3y
-DRAWING NOT TO SCALE- 21-0140 F A
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HEKER (4)
(AR VTR B0 B0 P T E SRR O LA, AR RO O EPH S 8., 157851) www.maxim-ic.com/packages. )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG. 16L_5x5 20L 5x5 28L 5x5 32L 5%x5 PKG. D2 E2 L oo

SYMBOL [MIN. [NOM.|MAX. | MIN. [NOM.| MAX.| MIN. [NOM. |MAX. [ MIN. [NOM. [MAX. CODES MIN. | NOM. | MAX.| MIN. | NOM. | MAX. | £0.15 | A/ oweD
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 T1655-1 ]3.00 [3.10]3.203.00 [3.10 |3.20 | ** NO
A 0 [0.02[0.05] 0 [0.02]0.05] 0 [0.02]0.05] 0 [0.02]0.05 716552 [3.003.10]320{3.00 1310 ]320| « | YES

T1655N-1 | 3.00 | 3.10 [{3.20 ) 3.00 |3.10 [3.20 | == NO
T2055-2 3.00 [3.10 {3.20 | 3.00 [3.10 |3.20 | ** NO
T2055-3 3.00 [3.10 [3.20 | 3.00 [3.10 |3.20 [ * YES

A3 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF.
b 0.25 10.30 ] 0.35]0.25 ]0.30 [ 0.35{0.20 | 0.25]0.30 |0.20 | 0.25 ]0.30
D 4.90 15.00 | 5.10/4.90 |5.00 | 5.10]4.90 {5.00 [5.10 {4.90 |5.00 [5.10
E 4.90 15.00 | 5.10/4.90 |5.00 | 5.10]4.90 [5.00 [5.10 {4.90 |5.00 [5.10
e
k
L

T2055-4 3.00 [ 3.10 |3.20 [ 3.00 [3.10 [3.20 | = NO
0.80 BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC. T2055-5 3.1513.253.35[3.15 [3.25 [3.35| 0.40 Y
T2855-1 3.1513.25 |13.35[3.15 [3.25 [3.35] = NO

025] - - 1025] - - 1025] - - 1025] - -
0.30 ]0.40 | 0.50]0.45]0.55 | 0.65]0.45 [0.55[0.65 [0.30 | 0.40 [0.50

T2855-2 2.60|2.70 | 2.80 [ 2.60 [2.70 [2.80 ] = NO
T2855-3 3.1513.2513.35[3.15 [3.25 [3.35] * YES

L1 i I N A S NN A A I N N T2855-4 | 2.60 | 2.70 [2.80 | 2.60 [2.70 |2.80 [ ** YES

N 16 20 28 32 T2855-5 | 2.60 [ 2.70 [2.80 [2.60 [2.70 [2.80 [ * NO

ND 4 ) 7 8 T2855-6 | 3.15 | 3.25 [3.35[3.15 |3.25 [3.35 «« NO
NE 4 5 7 8 T2855-7 | 2.60 | 2.70 | 2.80 | 2.60 | 2.70 | 2.80 | YES
JEDEC WHHB WHHC WHHD-1 WHHD-2 T2855-8 | 3.15 | 3.25 | 3.35 | 3.15 | 3.25 | 3.35 | 0.40 Y
T2855N-1 | 3.15 | 3.25 | 3.35 | 3.15 | 3.25 |3.35 | * N

NOTES: T3255-2 | 3.00 | 3.10 | 3.20 | 3.00 | 3.10 | 3.20 | * NO
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. T3255.3 | 3.00 | 3.10 13.20 | 3.00 |3.10 |3.20] = YES
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T3255-4 | 3.00 | 3.10 |3.20 | 3.00 13.10 |320| = NO
3. N IS THE TOTAL NUMBER OF TERMINALS. T3255N-1 | 3.00 | 3.10 | 3.20 | 3.00 | 3.10 | 3.20 o NO

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.

/A\ 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 MO220, EXCEPT EXPOSED PAD DIMENSION FOR T2855-1,
T2855-3 AND T2855-6. EDM /VI /JXI /VI
10. WARPAGE SHALL NOT EXCEED 0.10 mm.
MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. AR £ ACKAGE OUTLINE,
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. 16, 20, 28, 32L THIN QFN, 5x5x0.8mm

LTFRERS DOTNENT OUTILIN. [} 2
-DRAWING NOT TO SCALE- 21-0140 F /2

**SEE COMMON DIMENSIONS TABLE
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