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ABSOLUTE MAXIMUM RATINGS

DCIN 10 AGND ... -0.3V to +30V
BST 0 AGND......coooveeieeee oo -0.3V to +36V
BST, DHI to LX........... ...-0.3V to +6V
LX, IOUT 10 AGND. ..o -0.3V to +30V
THM, CCI, CCV, DACV, REF,

DLO 1O AGND ... 0.3V to (VL + 0.3V)
VL, SEL, TNT, SDA, SCLt0 AGND .....ccovvvverreenn. 0.3V to +6V
BATT, CS+# 10 AGND ... -0.3V to +20V

PGND to AGND ...
SDA, INT Current
VL CUITENE .
Continuous Power Dissipation (TA = +70°C)
SSOP (derate 8mW/°C above +70°C) ......cccccocevvnnnnnn. 640mwW

Operating Temperature Range ...........ccccccooeeenn.
Storage Temperature Range ...................
Lead Temperature (soldering, 10sec)

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

(VbcIN = 18V, internal reference, 1uF capacitor at REF, 1uF capacitor at VL, Ta = 0°C to +85°C, unless otherwise noted. Typical values

are at Ta = +25°C, unless otherwise noted.)

’ PARAMETER | CONDITIONS MIN TYP MAX UNITS
SUPPLY AND REFERENCE
DCIN Input Voltage Range 7.5 28 Y
DCIN Quiescent Current 7.5V < VpCIN < 28V, logic inputs = VL 4 6 mA
VL Output Voltage 7.5V < VpCIN < 28V, no load 5.15 54 5.65 \
VL Load Regulation ILoAaD = 0 to 10mA 100 mV
VL AC_PRESENT Trip Point 3.20 4 5.15 vV
REF Output Voltage 0 < ISOURCE < 500pA 4.055 4.096  4.137 \
SWITCHING REGULATOR
Oscillator Frequency Not in dropout 200 250 300 kHz
DHI Maximum Duty Cycle In dropout 96.5 97.7 %
DHI On-Resistance High or low 4 7 Q
DLO On-Resistance High or low 5 8 Q
VL < 3.2V, VBATT = 12V 1 5
BATT Input Current (Note 1) PA
VL > 5.15V, VBATT = 12V 350 500
VL < 3.2V, Vgs = 12V 1 5
CS Input Current (Note 1) uA
VL > 5.15V, Vcs = 12V 170 400
BATT, CS Input Voltage Range 0 19 Vv
CS to BATT Single-Count , _
Current-Sense Voltage ChargingCurrent() = 0x0080 (128mA) 5 mV
CS to BATT Full-Scale SEL = VL (4A),
Current-Sense Voltage ChargingCurrent() = 0xOF80 (3968mA) 145 160 175 mv
ChargingVoltage() Ta = +25°C 08 08
= 0x3130 (12,592mV)
and
0x41A0 (16,800mV) TA = TMIN to TMAX -1.0 1.0
Voltage Accuracy %
ChargingVoltage() Th = +25°C 4.0 1.0
= 0x1060 (4192mV)
and
0x20D0 (8400mV) TA = TMIN to TMAX -3.0 3.0

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(VpcIN = 18V, internal reference, 1uF capacitor at REF, 1uF capacitor at VL, Ta = 0°C to +85°C, unless otherwise noted. Typical values
are at Ta = +25°C, unless otherwise noted.)

PARAMETER ’ CONDITIONS MIN TYP MAX UNITS
ERROR AMPLIFIERS
GMV Amplifier Transconductance 1.4 mA/N
GMI Amplifier Transconductance 0.2 mA/N
GMV Amplifier Maximum
Output Current =80 WA
GMI Amplifier Maximum
Output Current 200 WA
CCV Clamp Voltage with
Respect to CCl 1.1V < Vcel < 3.5V 25 80 200 mV
CCI Clamp Voltage with
Respect to CCV 1.1V <Vcev < 3.5V 25 80 200 mV
TRIP POINTS AND LINEAR CURRENT SOURCES
BATT POWER_FAIL Threshold BATT rising 93 95 97 V/D°COIL
BATT POWER_FAIL Threshold 1 % of
Hysteresis VDCIN
THM THERMISTOR_OR . % of
Overrange Trip Point THM faliing 89 o 93 VREF
THM THERMISTOR—COLD THM falling 74 75.5 77 7o of
Trip Point VREF
THM THERMISTOR—HOT THM falling 22 23.5 25 7o of
Trip Point VREF
THM THERMISTOR_UR . % of
Underrange Trip Point THM faliing 8 45 6 VREF
THM THERMISTOR_OR, _COLD, 05 % of
_HOT, _UR Trip Point Hysteresis ' VDCIN
ChargingCurrent() = 0x0001
ViouT = 0 to 0x007F (127mA) ° ’ 9 mA
IOUT Output Current ChargingCurrent() = 0x0000 10 pA
ViouT = 17V, ChargingCurrent() = 0x0001 5 mA
to Ox007F (127mA)
IOUT Leakage Current VpcIN = 0, ViouT = 20V 10 uA
CURRENT- AND VOLTAGE-SETTING DACs
CDAC Current-Setting DAC Resolution | Guaranteed monotonic 5 Bits
VDAC Voltage-Setting DAC Resolution | Guaranteed monotonic 11 Bits
LOGIC LEVELS
SDA, SCL Input Voltage Low 0.8 V
SDA, SCL Input Voltage High 2.2 Y
SDA, SCL Input Bias Current -1 1 pA
SDA Output Low Sink Current Vspa = 0.6V 6 mA

Note 1: When DCIN is less than 4V, VL is less than 3.2V, causing the battery current to be typically 2uA (CS plus BATT input
current).

MAXIMN 3
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ELECTRICAL CHARACTERISTICS

(VpcIN = 18V, internal reference, 1uF capacitor at REF, 1uF capacitor at VL, Ta = -40°C to +85°C, unless otherwise noted. Typical values
are at Ta = +25°C. Limits over this temperature range are guaranteed by design.)

PARAMETER ’ CONDITIONS MIN TYP MAX UNITS

SUPPLY AND REFERENCE

DCIN Quiescent Current 7.5V < VpCIN < 28V, logic inputs = VL 4 6 mA

VL Output Voltage 7.5V < VpCIN < 28V, no load 5.15 5.4 5.65 Vv

REF Output Voltage 0 < ISOURCE < 500pA 4.055 4137 V

SWITCHING REGULATOR

Oscillator Frequency Not in dropout 200 250 310 kHz

DHI Maximum Duty Cycle In dropout 96.5 %

DHI On-Resistance High or low 4 7 Q

DLO On-Resistance High or low 5 8 Q

BATT Input Current (Note 1) VL < 3.2V, VBATT = 12V 5 uA

CS Input Current (Note 1) VL < 3.2V, Vcs = 12V 5 uA

CS to BATT Full-Scale VseL = VL,

Current-Sense Voltage C?wEaLrgingCurrent() = Ox0F80 (128mA) 145 160 175 mv
ChargingVoItage() = 0x3130 (12,592mV), 10 10
ChargingVoltage() = 0x41A0 (16,800mV)

Voltage Accuracy - %
Charg!ngVoItage() = 0x1060 (4192mV), 30 30
ChargingVoltage() = 0x20D0 (8400mV)

TRIP POINTS AND LINEAR CURRENT SOURCES

M;ﬂ:i“ﬁ!;ﬁ?ﬁ THM falling 88.5 935 | oo

$?F')\APTOT£RM|STOR‘COLD THM falling 73.5 77.5 \C;/;s;

$?F')\APTOT£RM|STOR_HOT THM falling 21.5 25.5 \O//;El

°

THM THERI\/IIVSTORV_OR, _COLD, ’ %

_HOT, _UR Trip Point Hysteresis

LOGIC LEVELS

SDA, SCL Input Voltage Low 0.5 \

SDA, SCL Input Voltage High 2.2 V

SDA, SCL Input Bias Current -1 1 UA

SDA Output Low Sink Current Vspa = 0.6V 6 mA

MAXI N
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TIMING CHARACTERISTICS (Figures 1 and 2)

(Ta =0°C to +85°C, unless otherwise noted.)

LI99LXVIN

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SCL Serial-Clock High Period tHIGH 4 us
SCL Serial-Clock Low Period tLow 4.7 us
Start-Condition Setup Time tSU:STA 4.7 us
Start-Condition Hold Time tHD:STA 4 Hs
SDA Valid to SCL Rising-Edge

Setup Time, Slave Clocking in Data ISUDAT 250 ns
SCL Falling Edge to SDA Transition tHD:DAT 0 ns
SCL Falling Edge to SDA Valid, -y 1 us

Master Clocking in Data

TIMING CHARACTERISTICS (Figures 1 and 2)

(Ta =-40°C to +85°C, unless otherwise noted. Limits over this temperature range are guaranteed by design.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SCL Serial-Clock High Period tHIGH 4 ys
SCL Serial-Clock Low Period tLow 4.7 us
Start-Condition Setup Time tSU:STA 4.7 us
Start-Condition Hold Time tHD:STA 4 us

SDA Valid to SCL Rising-Edge

Setup Time, Slave Clocking in Data ISUDAT 250 ns
SCL Falling Edge to SDA Transition tHD:DAT 0 ns
SCL Falling Edge to SDA Valid, o~y 1 Us

Master Clocking in Data

MAXIMN 5
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((Circuit of Figure 7, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 7, Ta = +25°C, unless otherwise noted.)
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1 lIouUT 0000000000

2 DCIN ooo0Do0oooon

3 VL ICOOODCINODODS.4v0 00000000000

4 cev 00000000000D00000000

5 ccl 00000000000 00000000

6 SEL O00000000SELOVLOOODO0DO000O00000004A0SELODODODOO

000000000 03A0SELOAGNDO 0000000000000 01A000000

CS 0oooooo
BATT 00000000000000000
REF +4.006V00000000000000000000O0O0O

10 AGND oooooooon

11 INT 0oo0oooooooon

12 THM 00000000000

13 SCL 0000000 D@O0000DO0Ono)

14 SDA 0000000 @OOoooooooon)

15 DACV OODACOOODOOODODODO

16 PGND ooooon

17 DLO OD0DO0DOOMOSFETOODOOO

18 DHI 000000 0O0OMOSFETOODOOO

19 LX OD00D00O0OMOSFETOOOOOOOOO

20 BST OD00D00O0OMOSFETOOOOOOOOO
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2 | |
C4 DCIN
W
J ; L
° REF SEL R D3
l 3 AN «
VL °
RS Ci0 l ¢
R maxim | G 6 D4
. 28 i maAxiee7 6
% D2
BST
5 18 o— M1 | DC SOURCE
N cCl DHI |{:L
e — +
1 o 7.5V-28V
= LX ° o -
[~ D1 L1
oo |7 M2 |
4
cov
16 ,
R PGND [ (NOTE 1)
= L
c2 +
T s [
- RI
15 garT |2
L
CSI seL 2
e SDA 14
D5
i 1 )
| - HIGH-CURRENT TRACES (8A MAX)
£ X = £ 2 T D C
s £ = %
NOTE 1: C6, M2, D1, AND C1 GROUNDS MUST CONNECT TO 2 3 SMART BATTERY
THE SAME RECTANGULAR PAD ON THE LAYOUT. 2 = STANDARD CONNECTOR
NOTE 2: C5 AND C11 MUST BE PLACED WITHIN 0.5cm OF THE @
MAX1667, WITH TRACES NO LONGER THAN 1cm
CONNECTING VL AND PGND. HOST & LOAD

*“OPTIONAL (SEE NEGATIVE INPUT VOLTAGE PROTECTION SECTION).

SEE TABLES 2a AND 2b FOR COMPONENT SELECTION AND MANUFACTURERS.
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O2a. 00000

DESIGNATION MANUFACTURER 1A | 3A 4A
68uF, 20V, low ESR
Output ((:31apacitor AVX TPSE686M020R0150
Sprague 594D686X0025R2T
C2,C7,C11 0.1uF
C3 47nF
C4,C5,C9, C10 1k
2 x 22uF, 35V, low ESR
Input C(‘,:e?pacitor AVX TPSE226M035R0200
Sprague 594D226X0035R2T
C8 22nF
1N5819 equivalent 1N5821 equivalent 1N5821 equivalent
D1, D4, D5 Motorola MBRS130LT3 MBRS340T3 MBRS340T3
Schottky Diodes Central CMSH3-40 CMSH5-40
NIEC EC31 NSQO03A04 CMSH5-40
D2, D3 Central Schottky diode, 50mA Ipc, 30V, CMPSH-3
33uH, 1A ISAT 33uH, 3A ISAT, 30V 33uH, 4A ISAT, 30V
L1 Sumida CDH74-330 CDRH127-330 CDRH127-270
Inductor Coiltronics UP1B-330 UP3B-330
Coilcraft DS3316P-333
IR IRF7603 IRF7201 IRF7805
High-s B p— Fairchid FDN359A FDS4410 FDS6680
Motorola MTSF3N0O3HD MMDF3NO3HD
M2 2N7002 equivalent
Low-Side MOSFET Motorola MMBF1170LT1
40mQ 1%, 1W
SenseRF:esistor IRC LR251201R040F
Dale WSL-2512/0.04W/+1%
R2, R4 10kQ +5%, 1/16W
R3 10kQ £1%, 1/16W
R5, R6 33Q £5%, 1/16W
ooooon doooooooboobboooooooooooooa

SMBusOO O OOoooOg

MAX16670 000 0000000DOODODOOO
goooboboooDooDoooooosMBusO OO
00000000 www.sbs-Forum.orgD O Intel
Archictecture Labsl] 800-253-3696101 [1 System
Management Bus SpecificationO0 OO0 000000
000000000000 Intel/Duracelll 000000
ooooooz2000g0oooooogg

MAX16670 O SMBus Read-WordO O Write-Word
doooooDoooooooDoooooo@oon
ooo)ydoooooooooooooooooooo
00000000000 MAXlee70 00000000
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SMBus Write-Word 00 Read-WordO O O OO0 0O OO
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O2b. ODOOODO

MANUFACTURER PHONE FAX
AVX 803-946-0690 803-626-3123
Central Semiconductor| 516-435-1110 516-435-1824
Coilcraft 847-639-6400 847-639-1469
Coiltronics 561-241-7876 561-241-9339
Dale 605-668-4131 605-665-1627
IR 310-322-3331 310-322-3332
IRC 512-992-7900 512-992-3377
NIEC 805-867-2555 805-867-2698
Siliconix 408-988-8000 408-970-3950
Sprague 603-224-1961 603-224-1430
Sumida 847-956-0666 847-956-0702
Zetex 516-543-7100 516-864-7630

OSTARTOODOSTOPO O ODOOODOOOODOOO
gsOooboooOoooooooooobooooboooon
ooooooooooooooogooo@2)ooo
oboboobobooboboobeobooobooonon
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MAX16670 700000000 00b00010010 0 O
0000000000800 00000Write-Word
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00 O0Write-Word0 OO DO ODOO160000x120
Read-Word0 000000160 000x1300000
oooooo

DO000DO0O0O0Write-WordDODODOODODODOOODO
(0 8a)d ChargerMode()d ChargingVoltage()O
ChargingCurrent()d O AlarmWarning() ChargeStatus
O000O0ORead-WordO OO OOOOOOODO (O8b)J

ChargeMode()

ChargeMode()O0 O 00O 0O O Write-WordO OO O OO
000000 8a)dChargeMode()U DD OO DO OO
0 0x12 (0b00O0O100O10)IDODO3001600000
goo(oUuDils)Douooooooooooooooo
OO0OWrite-WordO O OO OODOOODOODDOOOOO

ChargerStatus()0 BATTERY_PRESENTO 0O 0O O
(00014)000000000000ChargeMode()
0000000000 0HOT. STOPOOOOOOOOO
0000000000000000000000000
OHOTO O (OO OO THERMISTOR_HOT =100
THERMISTOR_ UR=0)0 000000000000
000000000 ChargeMode()D 00000000
HOT STOPO OO ODODOOOODOODOHOT STOP
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0o(@OOO00O0O
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ChargingVoltage()O 0O 0O 0O O O Write-WordDD O 0 0O O
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OOO0O0OVOLTAGE ORODOOOOOOOOOOOO
BATTERY_PRESENTO OO OOOOODOOOOODO
ChargingVoltage() D O OO OPOROOOOOOOO

goovo(@oOOoooooDOooooooooooon)
O ChargingVoltage()D O OO0 O0O0OO0O0OOOOOO
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ChargingCurrent()0J 0O 0O 0O O O Write-WordD O 0 O O
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OO0O0SsSeELO00OOOOOOOIIOOD0oooono
2.944A0 00000 SELOVLOODOOOOOIIOO0O0O
00003.968A0 00000

MAX1e670 0020000000000 00000O0O
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uboboooboobobobooboobobooonoo
(RLH)ODOODOOODOOODOOOlOUTOOODODOOO
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ooo0ob0O0oDbD128mA03968mAD DO DOOOOODO
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0 3. ChargeMode()U OO QOO0

BIT POR
BIT NAME POSITION* | VALUE FUNCTION
0 0 = Allow normal operation; clear the CHG_INHIBITED status bit.

INHIBIT_CHARGE (LSB) 0 1 = Turn the charger off; set the CHG_INHIBITED status bit.
ENABLE_POLLING 1 — Not implemented. Write O into this bit.

0 = No change in any non-ChargerMode() settings.
POR_RESET 2 — 1 = Change the voltage and current settings to OxFFFF and 0x0007

respectively; clear the THERMISTOR_HOT and ALARM_INHIBITED bits.
RESET_TO_ZERO 3 — Not implemented. Write O into this bit.
N/A 4 — Not implemented. Write 1 into this bit.

0 = Interrupt on either edge of the BATTERY_PRESENT status bit.
BATTERY_PRESENT_MASK 5 0 1 = Do not interrupt because of a BATTERY_PRESENT bit change.

0 = Interrupt on either edge of the POWER_FAIL status bit.
POWER_FAIL_MASK 6 ! 1 = Do not interrupt because of a POWER_FAIL bit change.
N/A 7-9 — Not implemented. Write 1 into this bit.

0 = The THERMISTOR_HOT status bit does not turn the charger off.
HOT_STOP 10 ! 1 = THERMISTOR_HOT turns the charger off.

11-15 . . . o

N/A (MSB) — Not implemented. Write 1 into this bit.

*DisODboUDOOO0OOOooobO
N/A=00000

»ooooooooooo

obooooooobbogoocecevogooooooo
VOLTAGE_NOTREG=100000@OODOOODO
ccvhogbooboobgoobocacoooooon
ooooooo)o

oo0o00oooooDoooooDooooDoRrRIODOOO
O0@7)ooooooOOoooOoOgcsoBATTOOO
00o0ooooDOooooooooooooooionn
ChargingCurrent)O CSOBATTO OO OOODOOODO
oooooo

O00oo0oooooooooooooooobHIDOO
dowWXXgooobLoooooooooooooooo
oo0oooooooooLoooooooooooog
d600ChargingCurrent() D000 O00D0OOOOO0O
O000o0oOooobDACOO0ODOOOODOOOO(DA4O
DAO)O

RiO4omQUD 00000000 ODOOOODOOOODO
ChargingCurrent() 0 0000000000 OODODO
O0o0oo0oooO00oO0SELODOODO0O0OoDoooOoOgg
0o0ododooooooooooooooooooogg
ChargingCurrent)U 00000 O0O0OOOOODOOO
OOCURRENT OROOOODOODODOOOOODOOOO
DACOODDOU0OO0ODOO0ODOODOODOODDOODO
ooooooooooooooooooono
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ChargingCurrent( ) D0 00000000 DODOOO
0 00x00070 0 0BATTER_PRESENTO OO OO
000@O0000000o0O00)doooodcCharging
Current()0000000DO0OOCODOOOOODOODOO
Ooooooooooooooooooooooog
7mAO0OOOO0

AlarmWarning()

AlarmWarning()d O 0O 0 O O Write-WordDO O O O 0O O

00000 (@ 8a)d ChargingVoltage( ) O OO OODOO

0 Ox16 (Ob00010110)0 O O AlarmWarning()O O 0O O

OALARM_INHIBITEDOOOOOOOOODODODOOO
MAX16670 OVER_CHARGED_ALARM (D15)0
TERMINATE_CHARGE_ALARM (D14)0 O

OVER_TEMP_ALARM (D12)030 0000000

Oo0o00700AlarmWarning)DOOdOOoOOO0OO0O0O

0oO0o00000ALARM_INHIBITEDOOOOODOO
BATTER_PRESENT=O0(0 0000 O0OOOOO)OO

POR_RESETO U OO OODOOOOODO ChargeMode()
000000000000 0O0O0O0OdChargingVoltage()
00 ChargingCurrent()D 000D O00D0OD0OODOOO

goooon

MAXI N




ogooooooonoonn

goobzoooooononon

a) Write-Word Format

LOW HIGH
S ASI;AR\I/EES W | ACK COIQAY’\.AI_'I‘;ND ACK S DATA ACK DATA ACK P
BYTE BYTE
7 bits 1b 1b 8 bits 1b 7 bits 1b 8 bits 1b
MSB LSB| O MSB LSB MSB LSB MSB LSB
Preset to ChargerMode() = 0x12 D7 DO D15 D8
0b0001001 ChargingCurrent() = 0x14
ChargerVoltage() = 0x15
AlarmWarning() = 0x16
b) Read-Word Format
LOW HIGH
SLAVE — COMMAND SLAVE
S W | ACK ACK S R | ACK DATA ACK DATA NACK | P
ADDRESS BYTE ADDRESS BYTE BYTE
7 bits 1b 1b 8 bits 1b 7 bits 1b 1b 8 bits 1b 8 bits 1b
MSB LSB| O MSB LSB MSB LSB| 1 MSB LSB MSB LSB
Preset to ChargerStatus() = Preset to D7 DO D15 D8
0b0001001 0x13 0b0001001
Legend:

S = Start Condition or Repeated Start Condition
ACK = Acknowledge (logic low)
W = Write Bit (logic low)

MASTER TO SLAVE
SLAVE TO MASTER

P = Stop Condition
NACK = NOT Acknowledge (logic high)
R = Read Bit (logic high)

0 8. SMBusl a) Write-Word 00 b) Read-WordO O 0 O 0O

ChargerStatus()

ChargerStatus()0 0 0 00 ORead-WordO O O O OO

00000 (@8b)dChargerstatus() D O OO0 OO0OO

0 0x13 (0b0O0010011)0 00 O ChargerStatus()J 0 O O

0000000000 oo0ooooOoMAXiee7OOO

0000000000000 0Read-Wordd OO OO

oOobisOopbo0OdnooOooOosoUoooooOooon

oo0ooooDooooooooDooooooao

(THERMISTOR_HOTO O ALARM_INHIBITED)O O
BATTERY_PERSENT=000000 POR_RESET
000 =10ChargeMode()D O OO OOOOOOO

ooooo

0000 Alert-Response] 0 O 0

DCINOOOOO0O000000BATTERY_PRESENT
0D0oo00oo00o0obDOoDOob0O0OPOWER_FAILODOODO
0000000000000000@NTOOO0O000
0O 0)0BATTERY_PRESENTO O POWER_FAILO O
ChargeMode()U O OO OODOOOOO/00000O
0000000000000 INTOOOOD00DO00O0

MAXIMN

000000000000 000000000000
20000000100 ChargerStatus()0 0000

00000000000 1000x19(0b0011001)

Alert-Responsel] 00 0 0O O Receive ByteO 0 OO0 00O
0000000 O0o0OMAXlee70 00 OoooonO
(Oox3)Joooooooooooooooooooo
Alert-Response0 0000 O0O00D0O0O

goggoooodd

oooooon

oboo0ooobOooobooooboooooboooon
gbcodgozboboooooooooboobbbogg
oboboobooooooobpcoboooooooobon
gboboboooobooboboboooooooobo
cebOoooooooooboooooobooovrd
ooboob4b00ooboooogoo

DCOOOOoobOoboooooooooooooooon
DADUDOOODOOO0OOOO0OOODOOOOOOOD40DO
gboboobodoboboobdaoda
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18.416V

16.368V

VRer = 4.096V
DCIN > 20V

12802V [ d

L1 /

VOLTAGE SET POINT (V0)

4192V /

ov

0b000000000000XKXX 0b000100000110xxxx 0b00100000110Tx00x 0b001100010011xxxx
0x000x 0x106x 0x20Dx Ox313x

ChargingVoltage() D15-D0 DATA

0b010010100000xxxx

Ox47Fx

OXFFFX

ObTIITIT1 11 T 00

09. ChargingVoltage)U O OO ODOODOOOOOOO

160 —X§— SEL=VL
w= 115 SEL=0PEN
SE
== 1000
a9
=
=
53 100
B g
)= o
<& o
£3 o =
<= : ' 2]
= ' ! wn
35 | ; ; ; 45— SEL=GND & 1
5 : ‘ e
A: 0x0080 0x0380 0x0B80 0xOF80  OxFFFF 04
B: (128) (896) (2944) (3968)  (65535) ‘
C: 0b00001 0b00111 0b10111 Ob11111 -50 -40-30-20-10 0 10 20 30 40 50 60 70 80 90 100 110
A: ChargingCurrent( ) CODE (D15-D0) TEMPERATURE (°C)
B: EQUIVALENT DECIMAL CODE
C: CURRENT DAC CODE (DA4-DA0)
010. CSUBATTUUOODDOOOOODOOO 011, doboooooboobood
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0 4. ChargingCurrent)OD 00000

BIT POSITION D15 | D14 [ D13 | D12 D11 D10 | D9 | D8 | D7 | D6 | D5 | D4 [ D3 | D2 | D1 | DO
FUNCTION FS* DA4 | DA3 | DA2 | DA1 | DAO IOUT**
(I\?Ns ELIGSHEUTOH%?I) 3968* 2048| 1024 | 512 | 256 | 128 7
* When SEL = VL, values above OxOF80 set the output current to 3.968A.
When SEL = OPEN, values above 0xOB80 set the output current to 2.944A.
When SEL = GND, values above 0x0380 set the output current to 0.896A.
** Values below 0x0080 set the output current to 7mA.
O05. 1OUTO O OO0 O ChargingCurrentQU OO0 00O
CHARGE_ Note 1) ALARM_ ChargingVoltage() ChargingCurrent() CCV_LOW VOLTAGE_ OLIJQI}IJ:’TUT
inHiBITED | (NO INHIBITED gingvoftag ging - NOTREG | (. mreNT (mA)
0 0 0 0x0000-0x000F X X X 0
0 0 0 X 0x0000 X X 0
0 0 0 0x0010-0xFFFF 0x0001-0x0007 0 7
0 0 0 0x0010-0xFFFF 0x0001-0x0007 1 0 0
0 0 0 0x0010-0xFFFF 0x0001-0x0007 1 1 7
0 0 0 0x0010-0xFFFF 0x0008-0x007F 0 X 7
0 0 0 0x0010-0xFFFF 0x0008-0x007F 1 0
0 0 0 0x0010-0xFFFF 0x0008-0x007F 1 1 7
0 0 0 x0x0010-0xFFFF 0x0080-0xFFFF X X 0
0 0 1 X X X X 0
0 1 X X X X X 0
1 X X X X X X 0

Note 1: THERMISTOR_HOT and HOT_STOP and NOT (THERMISTOR_UR).

gooogooogd

0110 0MAX166700000103ETBOOOOONO
(+25000010kQO0000+5%)000000000
ddddddddddoddoooooououoouoo
oooogo

THERMISTOR_ ORO OO OO ODOOODOO100kQ O
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06. 00DACO OO0 ChargingCurrent)D 00000

w w w
a) a) a [a)
w [a) ] (] (@]
: E 2 o ; 2 2
a1] = Q Q
I - g T o] B2 | 8] 2| | &
z I S 5 n G Z| |G |z2z |z © z |

I z S O 2N = E|WO | Wk [ o) =

L | o) > Z=z |z o ZZz |0z |a oz |2z | =z
O | 3| s £ £ Ow |o@ |Ow|Cw|ocQ|ow|>W|(>F|>
E(C o g = =2 II% n o II% II% n @ ||§ II% n o ||%
T | 2|3 2 2 L5 | D2 |mWo @2 |d2|@mo|m> |2 (@
O < < O O NO | | WO |V | | HO |vwO |nh |no
0 0 0 0x0000-0x000F X N/A No 0 N/A No 0 N/A No 0
0 0 0 Ox000F-0xFFFF 0x0000-0x007F 0 No 0 0 No 0 0 No 0
0 0 0 0xO00F-0OxFFFF 0x0080-0x00FF 1 Yes 0 1 Yes 0 1 Yes 0
0 0 0 Ox000F-0xFFFF 0x0100-0x037F 26 | Yes 0 2-6 | Yes 0 2-6 | Yes 0
0 0 0 0xO00F-0OxFFFF 0x0380-0x03FF 7 Yes 0 7 Yes 0 7 Yes 0
0 0 0 0xO00F-0OxFFFF 0x0400-0x047F 7 Yes 1 8 Yes 0 8 Yes 0
0 0 0 Ox000F-0xFFFF 0x0480-0x0B7F 7 Yes 1 9-22 | Yes 0 9-22 | Yes 0
0 0 0 0xO00F-OxFFFF 0x0B80-0x0BFF 7 Yes 1 23 Yes 0 23 Yes 0
0 0 0 Ox000F-0xFFFF 0x0C00-0x0C7F 7 Yes 1 23 Yes 1 24 Yes 0
0 0 0 0xO00F-OxFFFF 0x0C80 7 Yes 1 23 Yes 1 25-30| Yes 0
0 0 0 Ox000F-0xFFFF 0xOF80-0x0FFF 7 Yes 1 23 Yes 1 31 Yes 0
0 0 0 0xO00F-0OxFFFF 0x1000-0OxFFFF 7 Yes 1 23 Yes 1 31 Yes 1
0 0 1 X X N/A No N/A | N/A No N/A | N/A No N/A
0 1 X X X N/A No N/A | N/A No N/A | N/A No N/A
1 X X X X N/A No N/A | N/A No N/A | N/A No N/A

Note 1: THERMISTOR_HOT and HOT_STOP and NOT (THERMISTOR_UR).

O07. AlarmWarningQU O OO0 odod

AlarmWarning() DATA BITS
RESULT

D15 | D14 | D13 | D12 | D11 | D10 D9 D8 D7 D6 D5 D4 | D3 | D2 | D1 | DO
1 X X X X X X X X X X X X X X X Set ALARM_INHIBITED
X 1 X X X X X X X X X X X X X X Set ALARM_INHIBITED
X X X 1 X X X X X X X X X X X X Set ALARM_INHIBITED
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[08. ChargerStatus)U O 0000

BIT
2
NAME POSITION LATCHED? DESCRIPTION
0 = Ready to charge a smart battery
CHARGE_INHIBITED 0 ves 1 = Charger is off; IOUT current = OmA: DLO = PGND; DHI = LX
MASTER_MODE 1 N/A Always returns ‘0’
0 = BATT voltage is limited at the voltage set point (BATT = V0).
VOLTAGE_NOTREG 2 No 1= BATT voltage is less than the voltage set point (BATT < V0).
0 = Current through R1 is at its limit (IBATT = 10).
CURRENT_NOTREG 3 No 1 = Current through R1 is less than its limit (IBATT < 10).
LEVEL_2 4 N/A Always returns 1
LEVEL_3 5 N/A Always returns 0
0 = ChargingCurrent() value is valid for MAX1667.
CURRENT_OR 6 No 1 = ChargingCurrent() value exceeds what MAX1667 can actually deliver.
0 = ChargingVoltage() value is valid for MAX1667.
VOLTAGE_OR / No 1 = ChargingVoltage() value exceeds what MAX1667 can actually deliver.
0 = THM voltage < 91% of REF voltage
THERMISTOR_OR 8 No 1 = THM voltage > 91% of REF voltage
0 = THM voltage < 75% of REF voltage
THERMISTOR_COLD 9 No 1 = THM voltage > 75% of REF voltage
This bit reports the state of an internal SR flip-flop (denoted THERMISTOR_HOT
flip-flop). The THERMISTOR_HOT flip-flop is set whenever THM is below 23%
THERMISTOR_HOT 10 ves of REF. It is cleared whenever BATTERY_PRESENT = 0 or ChargerMode() is
written with POR_RESET = 1.
0 = THM voltage > 5% of REF voltage
THERMISTOR_UR T No 1 = THM voltage < 5% of REF voltage
This bit reports the state of an internal SR flip-flop (denoted ALARM_INHIBITED
flip-flop). The ALARM_INHIBITED flip-flop is set whenever the AlarmWarning()
ALARM_INHIBITED 12 Yes command is written with D15, D14, or D12 set. The ALARM_INHIBITED flip-flop
is cleared whenever BATTERY_PRESENT = 0, or ChargerMode() is written with
POR_RESET = 1, or ChargingVoltage() or ChargingCurrent() is written.
0 = BATT voltage < 89% of DCIN voltage
POWER_FAIL 13 No 1 = BATT voltage > 89% of DCIN voltage
0 = No battery is present (THERMISTOR_OR = 1).
BATTERY_PRESENT 14 No 1 = A battery is present (THERMISTOR_OR = 0).
AC_PRESENT 15 No 0 = VL voltage < 4V

1= VL voltage > 4V

*Bit position in the D15-D0 data

N/A = Not applicable

MAXIMN

23

L99ILXVIN



MAX1667

goooonooononn

ogooz2oooooonononn

HIGH-CURRENT PATH

SENSE RESISTOR

O

MNAXI
MAX1667

012. 00OO0O0OOO0O0oOO0OooOOooon

gobooobooobooboon
goboooobobobooooooooooboboboboooooon
gbogbooobooboboboboooobobonbo
oboooobooobooboooboooooooooon
goooooooooooooooooooooon
ooboooooboooboMAXliee7O00000O0O
goobgooboboobobooobboooobobogooobo
gbbooobooooboouoboouoobooooobn
gboooooboobobobobooboobobobo
gobooboobo4b0d0boobboobbaoobdg
goboooboboooobooobobooooboooon
00000 (REFOCCVOCCIODACVYO OGND)OD OO
goboooboooooboooboooooboooon
gboobodboboooboboboobooboboa

1)H)0ooo0ob(cCioce0M1IOM20D10L1I0ORL)
obooooboooobooobooboobobooDbO
oobooooooooooao

. 0000000000000000000000
000000000000000000000
00 (012)0

- JODOOO0O0OO0DOODOOOOODOOOODOO
ooood

- JODbOO0O0OO0DODOOOOODOOOODOO
ooood

oooooobosmmdbOoooooogd

O CINOODODODODDOMOSFETODODODODODOOO
gooooboiommdon

0 ooooooooooooooooooooon
oooooo

0 MOSFETOOOOOOOOSmmOOO

0 XOOOMOSFETO OO oDOoOooooooon)
gboooooismmOgonO

24

gbobobooooboobobobooooooobo
obOooOoooboooboooooooooboooon
gbobobooooboboboboooooboobo
iddddddduouoddouooououououugoggada
ubbooobooobooooboooooooboooo
diddddddouododouoouuouououugouaa
goooooooobicooooooobboboIirRODODO
ddddddddoododooooooououoougo
obooooobooobbooooboboooobooooboo
dddddddoodoooouoooouoooggo
oobooobooooooooooobooobobooboogon
gbobooobobgooeoxbgbooobooon

2)lcoopbooogoooooooooooooooo
goo(Xpoo)yoooooooooo@ooo
O0O0OD0OOREFODOOOO)YOOOOODOODO
cobogoboobobooboooboooooboon
ooooboooooboobooobooboicocoonono
gooboiommbobobooboobobooobogn
oo0oO0ooOooOooO(@mHDODLO OBST)O O 20mm
gbooooO0OoCsSHUOCSLOOREFOODOODOO
gbooooooboooooboooobooooboooobooo
cooobObooooobooooobooooboon
gooooooooooogoon

3)000000000000000O0ODO@UOobOOD
oooo)y—oooooooooooooooood
gooooooooooooooooobooboobooooo
gbooooobooooobicoooboooooDog
gooooicoooboooooooboooonno
ooooooooooo

MAX16470 0 MAX16670 000 000O0DO0O

MAX16670 MAX1647000000000O0O000OO
ooooo0o0o0oooo0o0oooUoUoUoUoUUoUOoo
oobooboooboooooooo

1HPWMOOOOOOOODOO97% 0000000000

2)0b000o0oooo+4.006v(00ODOOOODO
goooooooooooDiwoooooooo

3)0000DACOOODODOODO18.416mVvVOD0O
goooooooOoooooooo4000Li+00d
gooooooo

400o0ooooogountrymAD 000000000
gboooboobooobooboooobooboobo
gboooooobao

5 bCcO000000OO0oOBATTOODOOODOODO
gbooobooooloutToiogooooobooog
gooooo

6)0000DACO0ODOOBIODODOOSOOOOODO
gooooo

MAXI N




Ooooooooononnn
goobzoooooononon

7)

8)

9)

SELO0D0O0O0000O0ODODOOO0OoO0oooooDO
oobOb0oobOO0oooo0obOO4A0 3A001AO
gbooooboooboobobd

obobooobooobooobosmvbobOOOonO
goooobooric4omoObogonoogon

AlarmWarningQU O OO O0OD0OO0OO0O0OOO0ODOO0O
000000MAX16670 0000 Charging
Voltage()O O ChargingCurrent)OD 0 0 00 0O
oooooooooooo

10) Alert-Responsel] 00 0 O 0 0x13 (Ob00010011)

gog

MAX1e470000000000CO0DOOO0O0OO0C0OODO
Oo000O0ooooooooD@oooDOoMAX1e4r
oooooooo3ooooono)o

1)
2)

3)

4)

MAXIMN

RiO4omQUOOoooo@oOoOO)d

00000D500D60000N000QIODODN
R600DOOOIOUTOOOBATTOOOOODO
(00o0o)o

00+4.096V0000000000000(@0
00)0

D600 D0OO0DO0(NOOO)I0OOR7OOD
000000000000000000DCOO0

0000000 (MAX16470000000D300
R5000)0

oooo
TOP VIEW -
tour [ 1] 20] BST
DO [ 2] [19] Lx
v [ 3] 18] DHI
cev [4] amaxam [i7] owo
col[5| MAX1667  [ag] peno
SEL [ 6] [15] DACY
os [ 7] [14] spA
BATT 8] [13] scL
REF [ 9] [12] THM
AGND [10) [11] iNT
Ssop
oooon

TRANSISTOR COUNT: 6378
SUBSTRATE CONNECTED TO AGND
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gooon

SSOP.EPS

INCHES MILLIMETERS
DIM| MIN | MAX MIN | MAX
A 10.068 0078 | 1.73 | 1.99
Al ] 0.002 |0.008 | 0.05 | 0.21

B |0.010 |0.015 |0.25 [0.38

C |0.004 |0.008 |0.09 |0.20
D SEE VARIATIONS

E |0.205]0.209 | 5.20 | 5.38
e 10,0256 BSC |0.65 BSC
H

L

x

INCHES MILLIMETERS
MIN | MAX | MIN MAX
0.239 |0.249 | 607 | 633 | 14L
0239 |0.249 | 607 | 633 | 16L
02780289 7/.07] 7.33| 20L
0.31710.328 | 8.07| 8.33|24L
0.39710.407 |10.07]10.33 | 28L

I TN

U lg|blo|lu

0.301 |0.311 | 7.65| 7.90
0.025 [0.037 | 0.63 | 0.95
0° 8° 0° 8°

,
\\
|- ™

e ——————————————— T ————————————————

[ 1)

\ [ |
T ——
e

-~

TDIT]?EE DO NOT INCLUDE MOLD FLASH. /VI /J X I /VI

PROPRIETARY INFORMATION

2, MOLD FLASH OR PROTRUSIONS NOT TO ‘e
EXCEED .15mm (006" PACKAGE OUTLINE, SSOP, S5.3X.65mm

3. CONTROLLING DIMENSION: MILLIMETER 21-0056 A

A
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