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Order Information 12C Compatible Chip Address Package Supplied As
LM27965SQ 0x36 1000 Units, Tape & Reel
4500 Units, Tape & Reel
LM27965SQX 0x36 SQA24 LLP . p
LM27965SQ-M 0x38 1000 Units, Tape & Reel
LM27965SQX-M 0x38 4500 Units, Tape & Reel
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0000000000 T,025000000000000000000000000000000000000000000000
000 VO 3.6V0 Vigser D Ving VIO D 1.8V Vo O Vg O VpeeD 04VORger 0 127kQ0 000 ADODO BOOOO C
00000000 0 0ENA/ENB/ENC/ENSA/EN3BOI0 "1"0 C10 C20 CyO CoprD LWFO D00 D00000000000
000 (IpyOlspr) 0000 ADOOD BOO 00000 O (Note 9)

Symbol Parameter Condition Min Typ Max Units
Output Current Regulation 3.0VsSVs55V 18.2 20.1 22.0 mA
BankA or BankB Enabled ENA ='1'or ENB = '1' and ENC="0' (-9.5%) T |(#9.5%) | (%)
Output Current Regulation 3.0VSV, 55V 19.2 208 224 mA
BankC Enabled ENC ='1' and ENA = ENB="'0' (-7.7%) | (+7.7%) | (%)
Maximum Diode Current per Dxx
Rger = 8.33kQ 30 mA
| Output(Note 10) ser = 8.33
Dxx 20
DxA
Output Current Regulation
2V<SV,<55V 20
BankA, BankB, and BankC Enabled \3/ 3 'gv 55 OB mA
(Note 10) LED = =+
20
DxC
. BankA 0.3 1.7 o
Ioxematcn | LED Current Matching(Note 11) 3.0V<V, <55V — o8 14 %
R Open-Loop Charge Pump Output Gain = 3/2 2.75 o
out Resistance Gain =1 1
i iti Vpya @and/or Vi, g Fallin
Vour Vpxx 1X to 3/2x Gain Transition DxA DxB g 175 mv
Threshold Rger = 16.9kQ
Current sink Headroom Voltage Ioxx = 95% Xlpy, (NOM.)
ViR Requirement (Ipxx (nom) = 15mA) 110 mV
(Note 12) Rser = 16.9KQ
lg Quiescent Supply Current Gain = 1.5x, No Load 2.90 3.32 mA
lsp Shutdown Supply Current All ENx bits = "0" 3.4 5.4 pA
Veer Isgr Pin Voltage 27VSV,s$55V 1.25 v
Ioxa-s.c; | Output Current to Current Set Ratio 200
lseT BankA, BankB, BankC
fsw Switching Frequency 0.89 1.27 1.57 MHz
tstarT Start-up Time Poyr = 90% steady state 250 us
f Internal Diode Current PWM 20 KHz
PWM Frequency
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000 (Ipg0lger) D000 ADDDD BOO DODO0 O (Note 9)

Symbol Parameter Condition Min Typ Max Units
Reset 0 0.45
Vreser | Reset Voltage Thresholds 27VSV, <55V Normal 1.2 v v
Operation : IN
12C Compatible Interface Voltage Specifications (SCL, SDIO, VIO)
Vio Serial Bus Voltage Level 2.7V SV, S 5.5V (Note 13) 1.4 Vin Y,
. . 0.3 x
Vi Input Logic Low "0 2.7V <V, £5.5V, VIO= 3.0V 0 Vv \
10
i Lli Hq 0 0.7 x
Viy Input Logic High "1 2.7V SV 5.5V, VIO= 3.0V v Vio \Y
10
Voo Output Logic Low "0" I oap = 3MA 400 mV
12C Compatible Interface Timing Specifications (SCL, SDIO, VIO)(Note 14)
t SCL (Clock Period) 25 us
t, Data In Setup Time to SCL High 100 ns
ts Data Out stable After SCL Low 0 ns
t, SDIO Low Setup Time to SCL Low 100 ns
(Start)
. SDIO High Hold Time After SCL High 100 ns
(Stop)
l Y
scL / \.
t ts
SDIO
Data In
§
le— 1
C
J
SDIO
Data Out
§
ty —>
Note1: 00000 D00D00D0ODO000000DO0O0O000ODODO00O0DO0000000000000NN0ON0DDN0N0NNDO0D0OON0noog
00000000000 00000000000000000000000000000000000000000000000000000000
0000000000000 0000000000000000000000000000000
Note2: OOOOOODOOGNDOOODODOOOOOOOOO
Note3: 0000000O00ODODO0O00DOODOOODOOOOD T,O 1700 (000 )000000000000000000T,0 1650 (000 )0
0oooooo
Note4: 000D O0DOODDOOD0DODOOOOO00D O0OO00O00O0000000000000000000000000000000000 (AN-1187)0000
ooooooo
Note5: 00000000000 000000O000100pFO000000000000 1.5kQ000000000000000 (MIL-STD-8833015.7)
Note6: 0000 0000000000000000000000O0D0O0000DONODO0D0000N00N0DODON0N0DNONN0N0D0DO0DN0NDNooog
00000000000000000000 (Tamax) 00000000000 (Tymax.oprD 1000)000000000000000000000
00000000000000000000/00000000000000000000000 TamaxD Trmax-orD € j4% Ppmax) 00000
oooog
Note7: 0000000 D0O0D0O00000000000000DODODOO00000000000000000000D00D0O0N00D0NN000N00ONN00non
0000000000000000000000000000000000000 0000000000000000000000000000000000
0000000 (AN-1187)0 00 0000000 O
Note 8: MinMax DO DOD0DCOO0O0OC0ODCOOOO0ND0O00O0N000D000O0000000000000000000N0D00N00oonnao
Note 9: COCpourdC,0C; 0000000000000 ESROODO00000000000 (MLCC)OOOO00000
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FIGURE 1. Data Validity Diagram
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FIGURE 2. Start and Stop Conditions
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ack from slave

start“ msb Chip Address Isb msb Register Add Isb X ack msb

ack from slave

ack from slave

(Lo inlinininlnlnlnln

1

FIGURE 3. Write Cycle
w = write (SDIO = "0")
r =read (SDIO = "1")

addr = 10h

ack

address h’06 data

ack = acknowledge (SDIO pulled down by either master or slave)
id = chip address, 36h for LM27965 or 38h for LM27965-M

od

LM27965 0 OO0 0O0O000OO0Oo 0110110000 36h 00O O

LM27965-M 0 OO0 0000000 o0111000000 38h 00O 0O

MsB

LsSB

ADR6 ADR5 ADR4 ADR3 ADR2 ADR1 ADRO RW

bit7 bité bits bit4 bit3 bit2 bit1 bit0
LM27965 0 1 1 0 1 1 0
LM27965-M 0 1 1 1 0 0 0

- IZC Slave Address (chip address) ————————»

FIGURE 4. Chip Address

LM27965 0 0 00000

Register Internal Hex Power On Value
' Address
General Purpose |10h 0010 0000
Register
Bank A Brightness | AOh 1110 0000
Control Register
Bank B Brightness |BOh 1110 0000
Control Register
Bank C Brightness | COh 1111 1100
Control Register
MSB LsB
0 0 1 EN3B EN5A ENC ENB ENA
bit7 bité bit5 bit4 bit2 bit1 bit0

FIGURE 5. General Purpose Register Description
Internal Hex Address: 10h

NOTE: ENA: DxA LEDOOOO (00000D0O000)OD0OOO0oooo
ENB: DxB LEDOOOO (0000 )ODOOOOOOBO
ENC: DIC LEDOOOO (OOO00O0O00 0 )yooooooooo
ENSA: DSALED 0 0000000000000
EN3B: D3B LEDOOOO OO0 0 0000000000000

DxA Brightness Control

ack

1

stop

MSB Register Address: 0xAO LSB
1 1 1 DxA4 DxA3 DxA2 DxA1 DxAO0
bit7 bit6é bit5 bit4 bit3 bit2 bit1 bit0
DxB Brightness Control
MSB Register Address: 0xBO LSB
1 1 1 DxB4 DxB3 DxB2 DxB1 DxBO
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
DxC Brightness Control
MSB Register Address: 0xCO LSB
1 1 1 1 1 1 D1C1 D1CO
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0

FIGURE 6. Brightness Control Register Description
Internal Hex Address: 0xA0 (BankA), 0xBO (BankB),

NOTE: DxA4-DxA0: DxAUO (000 A)000000000DO11111000

oooo

DxB4-DxB0: DxBOO (00O B)OOO0OO00O0OOOO 11111000

oooo
Om7000@s:0000

DxC1-DxCO: DxCOOO O OO0OO0O00000 nooooooo

0xCO (BankC)

Om700002:0000

000000000000000000000000
Ipxx 0 200 1.25V / Rggr
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Brightness Code (hex) | Analog Current (% of Duty Cycle (%) Perceived Brightness
Full-Scale) Level (%)
00 20 1/16 1.25
01 20 2/16 25
02 20 3/16 3.75
03 20 4/16 5
04 20 5/16 6.25
05 20 6/16 75
06 20 7/16 8.75
07 20 8/16 10
08 20 9/16 11.25
09 20 10/16 12.5
0A 20 11/16 13.75
0B 20 12/16 15
oC .20 13/16 16.25
oD 20 14/16 17.5
OE 20 15/16 18.75
OF 20 16/16 20
10 40 10/16 25
11 40 11/16 275
12 40 12/16 30
13 40 13/16 325
14 40 14/16 35
15 40 15/16 375
16 40 16/16 40
17 70 11/16 48.125
18 70 12/16 52.5
19 70 13/16 56.875
1A 70 14/16 61.25
1B 70 15/16 65.625
1C 70 16/16 70
1D 100 13/16 81.25
1E 100 15/16 93.75
1F 100 16/16 100
000 CcOO00000 (000000000000 )0 2000
4000 700 O 1000
oooooooooao
LEDOODOOO 0O00Rger000000000M2796500000 00 (PWM)
DxAD DxBUDOOOC LEDDDOIOO00000000 o e oo nhhin sonn s e s oooonoos
D00 Repp)U LM27965 U 1serIHHOOOOOOHH DU 00000 000000000 AD000BOODO000 (DxAD
000000000000000O000000 DxA O DxB O
LED 000 Ig 0000000000000y 000 200 E%D%‘E)DDDDD%DDDDDDES DLEDDDDDD 3DZDDDDDDDDDDDD/D oo
0o ooonnHHo oo Doa06 0 oaoHEa00 Tser 00 0000 20kHzO O OOOOO00O SDDD cg)lcmmpygl
0000 1.25V(000)000000000000 00000 00000n0 800000000 O
0000O000o0ooo
e (405 200 e P
Rser @) 0 200 x (1.25V / Ipxam/c)
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