
 

 

MC33772B 
ᾝ └ IC 

6.0  ð 2020 4 2  Ύ̔  

 

 ׃ 1

33772 ѿ SMARTMOS ᾝ └ IC̆Ғҹ ꜚⱬ (HEV) ꜚ

(EV) ץ Ữ (ESS) Ҍ (UPS) ҙ Ȃ 

ᴆ № ᾝ ADC ̆ ב Ȃ

Ḥ ұ (SPI) (TPL)ץ ᴰ ⌠ └ Ȃ 

2  

ǒ ᵬ 5.0 V Ò VPWR Ò 30 V̆ 40 V 

ǒ 3 6ҩ ᾝ  

ǒ 0.8 mV ᾝ  

ǒ 2.0 Mbps № Ḥ 4.0 Mbps SPI 

ǒ ∆  

ǒ ᾝ / ב  

ǒ  

ǒ 7ҩ GPIO/ ᴰ ῀ 

ǒ 5.0 V ‰ ₮̆5 mA ⱬ 

ǒ ꜚ / ̆  

ǒ /  

ǒ 300 mA ꜚ ᾝ ̆ ⱳ  

ǒ  

ǒ ῤ ̂ ȁ ̃  

ǒ ISO 26262̆ ⌠ ASIL D ῃ  

ǒ ҍ 14ҩ ᾝ MC33771 ῃῚ  

ǒ AEC-Q100  
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3  

 

 

1. ̆SPI ᶛ 
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2. ̆TPL ᶛ 
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4  

ǒ ̔12 V  

ǒ ꜚ ꜚ  

ǒ Ữ (ESS) 

ǒ Ҍ (UPS) 

ǒ  

5 Ḥ  

5.1 ᴆ ӈ 

MC33772B x y z AE/R2 

 

1. ᴆ  

ף    

x 
S x = ŜSPI Ḥ ̃ 

T x = T̂TPL Ḥ ̃ 

y 

A y = Â ̃ 

B y = B̂ ̃ 

C y = Ĉ ̃ 

P y = P̂ ̃ 

z 

0 z = 0̂0ҩ ̃ 

1 z = 1̂3 6ҩ ̃ 

2 z = 2̂3 4ҩ ̃ 

 AE  

 R2  
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5.2 ᴆ ↓  

ᴆ ῒ Ȃhttp://www.nxp.com҉ ᶫ ᴆ Ȃ 

2. ᴆ  

ᴆ [1] № ᾝ 

 ᾝ  

ᾝ 

ⱳ  GPIO ᵬ

OT/UT 

ⱳ

ב   

Ḥ 

CTx ᾝ
OV/UV 

SPI TPL 

MC33772BSA1AE   3 6       

MC33772BSA2AE   3 4       

MC33772BSP1AE   3 6       

MC33772BSP2AE   3 4       

MC33772BTA1AE   3 6       

MC33772BTA2AE   3 4       

MC33772BTB1AE   3 6       

MC33772BTC0AE   0       

MC33772BTP1AE   3 6       

MC33772BTP2AE   3 4       

[1] ᴆ̆ ⱴ ᴆ R2Ȃ 

  

http://www.nxp.com/
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6 Ḥ  

6.1  

 

3.  

6.2 ӈ 

3. ӈ 

  ⱳ  ӈ 

1 VPWR2 ῀ 33772 ῀ 

2 VPWR1 ῀ 33772 ῀ 

3 FAULT ₮ ₮ ‗ԍ ӈ ῤ Ȃ ᶏ ̆↕ Ḡ Ȃ 

4 VPRE ₮ Ȃ 470 nF Ȃ 

5 VCP ₮ ᾟ ̆ 10 nF Ȃ 

6 GNDCP  ᾟ  

7 CT_6 ῀ ᾝ 6 ῀Ȃ LPF Ȃ 

8 CB_6 ₮ ᾝ ꜚ Ȃ ᾝ 6 ᾝ Ȃ 

9 CB_6:5_C ₮ ᾝ 6:5῍ Ȃ ᾝ 6 5 Ὲ῍ Ȃ 

10 CB_5 ₮ ᾝ ꜚ Ȃ ᾝ 5 ᾝ Ȃ 

11 CT_5 ῀ ᾝ 5 ῀Ȃ LPF Ȃ 

12 CT_4 ῀ ᾝ 4 ῀Ȃ LPF Ȃ 

13 CB_4 ₮ ᾝ ꜚ Ȃ ᾝ 4 ᾝ Ȃ   
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  ⱳ  ӈ 

14 CB_4:3_C ₮ ᾝ 4:3῍ Ȃ ᾝ 4 3 Ὲ῍ Ȃ 

15 CB_3 ₮ ᾝ ꜚ Ȃ ᾝ 3 ᾝ Ȃ 

16 CT_3 ῀ ᾝ 3 ῀Ȃ LPF Ȃ 

17 CT_2 ῀ ᾝ 2 ῀Ȃ LPF Ȃ 

18 CB_2 ₮ ᾝ ꜚ Ȃ ᾝ 2 ᾝ Ȃ 

19 CB_2:1_C ₮ ᾝ 2:1῍ Ȃ ᾝ 2 1 Ὲ῍ Ȃ 

20 CB_1 ₮ ᾝ ꜚ Ȃ ᾝ 1 ᾝ Ȃ 

21 CT_1 ῀ ᾝ 1 ῀Ȃ LPF Ȃ 

22 CT_REF ῀ ᾝ REF ῀Ȃ LPF Ȃ 

23 SPI_COM_EN ῀ SPI Ḥᶏ ῀Ȃ VPREץᶏ SPI Ḥ̆ ᶏץ TPL

ḤȂ 

24 RESET ῀ RESETҹ ῀ȂRESET ᶫῤ Ҋ ⱳ Ȃ ᶏ ̆

Ȃ 

25 SDA I/O I2C  

26 SCL I/O I2C  

27 SO ₮ SPIұ ₮ 

28 VDDIO ῀ I2C SPI IO Ȃ 1 ҍ VDDIO Ȃ 

29 CSB ῀ ᵞ SPI Ȃ ᶏ ̆↕ Ȃ 

30 VCOM ₮ Ḥ ₮̆ 2.2 ɛF CGNDȂ 

31 CGND  Ḥ ̆ GNDSUBȂ 

32 RDTX_OUT- I/O TPL / ₮̂ ̃ 

33 SCLK/RDTX_IN- I/O SPI TPL / ῀̂ ̃ 

34 SI/RDTX_IN+ I/O SPIұ TPL / ῀̂ ̃ 

35 RDTX_OUT+ I/O TPL / ₮̂ ̃ 

36 AN0 GPIO0 I/O ῀/ ₮ 

37 AN1 GPIO1 I/O ῀/ ₮ 

38 AN2 GPIO2 I/O ῀/ ₮ 

39 AN3 GPIO3 I/O ῀/ ₮ 

40 AN4 GPIO4 I/O ῀/ ₮ 

41 AN5 GPIO5 I/O ῀/ ₮ 

42 AN6 GPIO6 I/O ῀/ ₮ 

43 ISENSE+ ῀ ῀+ 

44 ISENSE- ῀ ῀- 

45 AGND I/O ̆ GNDSUB 

46 DGND I/O ̆ GNDSUB 

47 VANA ₮ ADC Ȃ 47 nF AGNDȂ 

48 GNDSUB  ᴆ ̆ ‰Ȃ 

49 GNDFLAG  ̆ ᵞ ל PCB Ȃ 
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7 ֟  

7.1 ṿ ᵬ ῏  

ᵬ ҍץ AGND ҹ ‰ VPWR ῏Ȃ 

4. ṿҍ ᵬ  

 

 

ӄ  

 

ᵬ Ҋ  

 

Ҍᴪ ӄ ̆p ҌḠ ICⱳ

 

ᵬ  

 

100%ⱳ  

ᵬ ҉   

 

ӄ

 

VPWR < -0.3 V 5.0 V Ò VPWR Ò 6.0 V (SPI) 

6.4 V Ò VPWR Ò 7.0 V (TPL) 

ᵝ ̔ 

-0.3 V Ò VPWR Ò 5.0 V (SPI) 

-0.3 V Ò VPWR Ò 6.4 V (TPL) 

VPWRҊ POR̔ 

4.8 V Ò VPWR < 5.0 V (SPI) 

6.1 V Ò VPWR < 6.4 V (TPL) 

VPWR҉ POR̔ 

5.6 V Ò VPWR < 6.0 V (SPI) 

6.6 V Ò VPWR < 7.0 V (TPL) 

6.0 V Ò VPWR Ò 30 V (SPI) 

7.0 V Ò VPWR Ò 30 V (TPL) 

30 V < VPWR Ò 40 V 

 

IC ₮

ȂVPWR

ⱳ  

40 V < VPWR 

ᵬ ððҌᴪ ӄ  

ᵬ ҉ Ҋ ̆ ᶫ ῏ IC Ḥ Ȃ ᵬ ҉ ̆ Ḡ

VPWR ⱳ Ȃ 

ֽ Ҭ ҈ҩ ᾝ ̆ Ḡ ᵬ ῤ Ȃ 

7.2 ṿ 

5. ṿ 

ԍ ̆ Ȃ ₮ ֓ ṿ ᴪ ᴆ ӄ Ȃ 

 ̂ ṿ̃  ṿ ṿ ᵝ 

ṿ  

VPWR1ȁVPWR2 ῀   -0.3 40 V 

CT6 ᾝ   -0.3 40 V 

VPWR CT6 VPWR1ȁ2 ҍ CT6 ң   -10 10 V 

CTN CTN-1 ᾝ №  [1] -0.3 6.7 V 

CTN(CURRENT) ᾝ ῀   ð ±500  ɛA 

CBN CBN:N-1_C 

CBN:N-1_C CBN-1 

ᾝ №   ð 10 V 

CBN-1 CTN-1 ᾝ ῀ ᾝ ῀  -10 + 10 V 

VISENSE ISENSE+ ISENSE-   -0.5 2.5 V 

VCOM ׆ץ VCOM ⱴ   ð 5.8 V 

VANA ץ VANA ⱴ   ð 3.1 V 
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 ̂ ṿ̃ 
 ṿ ṿ ᵝ 

VPRE ׆ץ VPRE ⱴ   ð 7.0 V 

VCP ׆ץ VCP ⱴ   ð 14 V 

VDDIO ׆ץ VDDIO ⱴ   ð 5.8 V 

VGPIO0 GPIO0   -0.3 6.5 V 

VGPIOX GPIOx ̂x = 1 6̃   -0.3 VCOM + 0.5 V 

VDIG I2C ̂SDA SCL̃   -0.3 VDDIO + 0.5 V 

VRESET RESET   -0.3 6.5 V 

VCSB CSB   -0.3 6.5 V 

VSPI_COMM_EN SPI_COMM_EN  -0.3 7.0 V 

VSO SO   -0.3 VDDIO + 0.5 V 

VGPIO5,6 ᵬ ῀ GPIO5 GPIO6   -0.3 2.5 V 

FAULT ⱴ   -0.3 7.0 V 

VCOMM RDTX OUT+ȁRDTX OUT-ȁSI/RDTX IN+

CLK/RDTX_IN-  

 -10 10 V 

FSPI SPI ̂SPI ̃  ð 4.2 MHz 

BRTPL Ḥ ̂TPL ̃  1.9 2.1 Mbps 

FTPL Ḥ ̂TPL ̃  3.8 4.2 MHz 

VESD ESD     V 

 ֲᵣ (HBM)  ð ±2000   

 ᾟ (CDM)  ð ±500   

 ᾟ (CDM)  ð ±750   

VESD ESD ̂CTxȁCBxȁGPIOxȁISENSE+ȁISENSEīȁ

RDTX_OUT+ȁRDTX_OUTīȁSI/RDTX_IN+

SCLK/RDTX_INī̃ 

[2]   V 

 ֲᵣ (HBM)  ð ±4000   

VESD ESD ̂CTREFȁCTxȁGPIOxȁISENSE+ȁISENSEīȁ

RDTX_OUT+ȁRDTX_OUTīȁSI/RDTX_IN+

SCLK/RDTX_INī̃ 

   V 

 IEC 61000-4-2̆ ̂ ̔330 ɋ / 150 pF̃  ð ±8000   

 HMM̆ ̂ ̔330 ɋ / 150 pF̃  ð ±8000   

 IEC 10605:2009̆ ̂ ̔2 ɋ / 150 pF̃  ð ±8000   

 IEC 10605:2009̆ ̂ ̔2 ɋ / 150 pF̃  ð ±8000   

[1] OV/UVⱳ ̆ CT ᴪ ’̆ ₮ῒ ṿȂ ̆IC ῃ ץ ’Ȃ 

[2] ֲᵣ (HBM)̂Czap = 100 pF̆Rzap = 1500 ɋ̃ ESD Ȃ 

7.3  

6. ṿ 

ԍ ̆ Ȃ ₮ ֓ ṿ ᴪ ᴆ ӄ Ȃ 

 ̂ ṿ̃ 
 ṿ ṿ ᵝ 

ṿ 
 

 ᵬ     °C  

TA ̂SPI ̃  -40 + 125  

TA ̂TPL ̃  -40 + 105  

TJ   -40 +150  

TSTG Ữ   -55 + 150 °C  

TPPRT  [1] [2] ð 260 °C  
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 ̂ ṿ̃ ṿ ṿ ᵝ 

ṿ 

RŪJB ̂ 4̃8 

LQFP EP 

[3] ð 11 °C/W  

RŪJA ̆ ̆ (1s) 48 LQFP EP [4] [5] ð 72 °C/W  

RŪJA ̆ ̆ (2s2p) 48 LQFP EP [4] [5] ð 30 °C/W  

RŪJCTOP ̂ ̃48 LQFP EP [6] ð 24 °C/W  

RŪJCBOTTOM ̂ ̃48 LQFP EP [7] ð 0.98 °C/W  

ɊJT ̆  [8] ð 4 °C/W  

 

[1] ṿ 10 ȂҌ ԍ Ȃ ₮ ֓ ṿ ᴪ ᴆ ӄ Ȃ 

[2] ⱬ JEDEC ‰ J-STD-020C Ȃ ῏ (MSL) Ḥ ̆ www.nxp.com̆

ᴆ ̂ ╠ / ̃̆ ῀ ID̆ ᴆ̂MC33xxxD ῀ 33xxx̃ ῒ Ȃ 

[3] JEDEC JESD51-8 ӈ ┘ ӊ Ȃ Ȃ 

[4] Die ȁ ҉ⱳ ȁ ȁ ᵝ ̂ ̃ ȁ ȁ ȁ ҉ῒזᾝᴆ ⱳ ₱ Ȃ 

[5] JEDEC JESD51-6̆ (JESD51-7)Ḡ Ȃ 

[6] ‛ ̂MIL SPEC-883 1012.1̃ Dieҍ ӊ ̆ ‛ ᵬ Ȃ 

[7] ӊ ̆ ԍ ᴋᵥ ᴆҊ ᴏ Ȃ 

[8] JEDEC JESD51-2 ӈ ̆ ҍ ӊ Ȃ (Y)Ҍ ̆ Ώҹ Psi-JTȂ 
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7.4  

7. ꜚ  

ᴆ̔6.0 V Ò VPWR Ò 30 V̂SPI ̃ 7.0 V Ò VPWR Ò 30 V̂TPL ̃̆-40 ÁC Ò TA Ò 125 ÁĈSPI ̃
-40 ÁC Ò TA Ò 105 ÁĈTPL ̃̆GND = 0 V̆ Ȃῖ ṿ ᴆҹ VPWR = 24 VȁTA = 25 °C ̆
Ȃ 

  ṿ ῖ ṿ ṿ ᵝ 

 

VPWR(FO)     V 

̂SPI ̃ 6.0 ð 30  

̂TPL ̃ 7.0 ð 30  

IVPWR ̂ ‰ṿ̃    mA 

̆ ᾝ OFF̆ADC ̆ 

SPI Ḥ ̆IVCOM = 0 mA 

ð 6.0 ð  

̆ ᾝ OFF̆ADC ̆ 

TPL Ḥ ̆IVCOM = 0 mA 

ð 8.0 ð  

IVPWR(TPL_TX) TPL Ḥ ⱴṿ ð 50 ð mA 

IVPWR(CBON) ⱴṿ̆ ԍ ῃ 6ҩ ᾝ ῏ 

ҹ ON 

ð 2.0 ð mA 

IVPWR(ADC) ṿ ̆ ԍ ADC ̂ⱴ ̃    mA 

ADC1-AȁB  ð 4.7 ð  

ADC2  ð 1.0 ð  

IVPWR(SS) Ҋ ̆ Ḥ ̆ 

ᾝ ῏̆ ̆ ῏  

    

SPI (TA = 25 °C)  ð 32 ð ɛA 

SPI (-40 ÁC Ò TA Ò 85 ÁC) ð ð 60  

SPI (TA = 125 °C)  ð 42 ð  

TPL (TA = 25 °C)  ð 75 ð  

TPL (-40 ÁC Ò TA Ò 85 ÁC) ð ð 100  

TPL (TA = 125 °C)  ð ð 130  

20 V < VPWR Ò 30 V׆ ῀

1200 msῤ ’  

 

SPI (TA = 25 °C)  ð 40 ð ɛA 

SPI (-40 ÁC Ò TA Ò 85 ÁC) ð ð 75  

SPI (TA = 125 °C)  ð 42 ð  

TPL (TA = 25 °C)  ð 80 ð  

TPL (-40 ÁC Ò TA Ò 85 ÁC) ð ð 120  

TPL (TA = 125 °C)  ð ð 130  

IVPWR(CKMON)  ð 5 ð ɛA 

VPWR(OV_FLAG) VPWR ṿ̂ ̃ ð 33.5 ð V 

VPWR(LV_FLAG) VPWRᵞ ṿ̂ ̃ ð 7.8 ð V 

VPWR(UV_POR) VPWR ῏ ṿ(POR)̆VPWRҊ     V 

SPI  ð 4.9 ð  

TPL  ð 6.25 ð  
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  ṿ ῖ ṿ ṿ ᵝ 

VPWR(UV_RIS) VPWR ῏ ṿ(POR)̆VPWR҉     V 

 SPI  ð 5.8 ð  

 TPL  ð 6.8 ð  

tVPWR(FILTER) VPWR OV LV  ð 50 ð ɛs 

VPRE  

VPRE ̆ 470nF     V 

 SPI ̆ILoad = 15 mA ð 5.75 ð  

 SPI ̆ILoad = 15 mĂ5.0 Ò VPWR < 6.0 V 4.9 ð ð  

 TPL ̆ILoad = 70 mA ð 6.5 ð  

VPRE(UV_TH) PRE ṿ ᵝ ᵬ ð 4.25 ð V 

VCP  

VCP ᾟ  2 x VPRE - 2 _ 2 x VPRE V 

VCP(UV_TH) VCP - VPRE ṿ ð 1.5 ð V 

VDDIO  

VDDIO I2C SPI IO  ð 4.15 ð V 

VCOM  

VCOM VCOM ₮  ð 5.0 ð V 

IVCOM № ᶏ VCOM ₮  ð ð 5.0 mA 

VCOM(UV) VCOM ṿ ð 4.4 ð V 

VCOM_HYS VCOM  ð 100 ð mV 

tVCOM(FLT_TIMER) VCOM  ð 10 ð ɛs 

tVCOM(RETRY) VCOM  ð 10 ð ms 

VCOM(OV) VCOM ṿ 5.4 ð 5.9 V 

lLIM(OC) TPL Ҋ VCOM ṿ 65 ð 140 mA 

 SPI Ҋ VCOM ṿ 35 ð 140  

RVCOM(SS) VCOM Ҋ  ð 2.0 ð kɋ 

tVCOM VCOM҉ ֽ̂ ԍCL = 2.2 ɛF X7R ̃ ð ð 400 ɛs 

VANA  

VANA VANA ₮ ̂Ҍ ԍ ̃    V 

 47 nF X7R 0603 0402  ð 2.65 ð  

VANA(UV) VANA ṿ ð 2.4 ð V 

VANA_HYS VANA  ð 50 ð mV 

VANA(FLT_TIMER) VANA  ð 11 ð ɛs 

VANA(OV) VANA ṿ ð 2.8 ð V 

tVANA(RETRY) VANA  ð 10 ð ms 

ILIM(OC) VANA ṿ 5 ð 10 mA 

RVANA_RPD VANA Ҋ  ð 1.0 ð kɋ 

tVANA VANA҉ ֽ̂ ԍ CL = 47 nF X7R ̃ ð ð 100 ɛs 

ADC1-AȁADC1-B 

CTn(LEAKAGE) ᾝ ῀  ð 10 ð nA 

CTN ᾝ ῀  ð 50 ð nA 

RPD ᾝ Ҋ  ð 950 ð ɋ 
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  ṿ ῖ ṿ ṿ ᵝ 

VVPWR_RES VPWR №  ð 2.44148 ð mV/LSB 

VVPWR RNG VPWR     V 

 SPL  5.0 ð 36  

 TPL  7.0 ð 36  

VPWRTERM_ERR VPWR  -0.5 ð 0.5 % 

VCT_RNG CTn CTn-1 ADC № ῀  0.0 ð 4.85 V 

VCT_ANx_RES 15ᵝ MEAS_xxxx Ҭ ᾝ  

ANx№  

ð 152.58789 ð ɛV/LSB 

VERR33RT ᾝ     mV 

 VCELL = 3.3 V̆TA = 25 °C  ð ±0.4  ð  

VERR ᾝ  ð   mV 

 0.1 V Ò VCELL Ò 4.85 V  ±0.7  ð  

VERR_1 ᾝ     mV 

 0 V Ò VCELL Ò 1.5 V̆-40 ÁC Ò TA Ò 60 ÁC 

̂ -40 ÁC Ò TJ Ò 85 ÁC̃ 

ð ±0.4  ð  

VERR_2 ᾝ     mV 

 1.5 V Ò VCELL Ò 2.7 V̆-40 ÁC Ò TA Ò 60 ÁC 

̂ -40 ÁC Ò TJ Ò 85 ÁC̃ 

ð ±0.4  ð  

VERR_3 ᾝ     mV 

 2.7 V Ò VCELL Ò 3.7 V̆-40 ÁC Ò TA Ò 60 ÁC 

̂ -40 ÁC Ò TJ Ò 85 ÁC̃ 

ð ±0.5  ð  

VERR_4 ᾝ     mV 

 3.7 V Ò VCELL Ò 4.3 V̆-40 ÁC Ò TA Ò 60 ÁC 

̂ -40 ÁC Ò TJ Ò 85 ÁC̃ 

ð ±0.7  ð  

VERR_5 ᾝ     mV 

 1.5 V Ò VCELL Ò 4.5 V ð ±0.7  ð  

VANX_ERR ҩ ῤ ANx ̔    mV 

  ð ð 16  

 ṿ ̆ ῀ ҹ[1.0, 4.5] V ð ð 10  

 ṿ ̆ ῀ ҹ[0, 4.85] V ð ð 15  

tVCONV ‪     ɛs 

 13ᵝ№  ð 6.77 ð  

 14ᵝ№  ð 9.43 ð  

 15ᵝ№  ð 14.75 ð  

 16ᵝ№  ð 25.36 ð  

VV_NOISE     ɛVrms 

 13ᵝ№  ð 1800 ð  

 14ᵝ№  ð 1000 ð  

 15ᵝ№  ð 600 ð  

 16ᵝ№  ð 400 ð  

ADC2/  

VINC ISENSE+/ISENSE- ῀ ץ̂ AGNDҹ ‰̃ -300 ð 300 mV 

VIND ISENSE+/ISENSE- № ῀  -150 ð 150 mV 

VISENSEX(OFFSET) ISENSE+/ISENSE- ῀ Ẓ  ð ð 0.5 ɛV 

IGAINERR ῤ ISENSE  -0.5 ð 0.5 % 

IISENSE_OL ISENSE ῀  ð 130 ð ɛA 
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  ṿ ῖ ṿ ṿ ᵝ 

VISENSE_OL ISENSE ṿ ð 460 ð mV 

V2RES №  ð 0.6 ð ɛV/LSB 

VPGA_SAT PGA     mV 

  = 256 ð 4.9 ð  

  = 64 ð 19.5 ð  

  = 16 ð 78.1 ð  

  = 4 ð 150 ð  

VPGA_ITH PGA ⱴ ṿ    mV 

  = 256 ð ð ð  

  = 64 ð 2.344 ð  

  = 16 ð 9.375 ð  

  = 4 ð 37.50 ð  

VPGA_DTH PGA ᵞ ṿ    mV 

  = 256 ð 4.298 ð  

  = 64 ð 17.188 ð  

  = 16 ð 68.750 ð  

  = 4 ð ð ð  

tAZC_SETTLE ꜚ  ð 200 ð ɛs 

 ╠      

tICONV PGA ῤ ADC     ɛs 

 13ᵝ№  ð 19.00 ð  

 14ᵝ№  ð 21.67 ð  

 15ᵝ№  ð 27.00 ð  

 16ᵝ№  ð 37.67 ð  

VI_NOISE 16ᵝ  ð 3.01 ð ɛVrms 

VI_NOISE 13ᵝ  ð 8.33 ð ɛVrms 

ADCCLK ADC2 ADC1-AȁB  ð 6.0 ð MHz 

ᾝ ꜚ  

VDS(CLAMP) ᾝ ꜚ VDS ᵝ  ð 11 ð V 

VOUT(FLT_TH) ₮ ṿ    V 

 ῏̂ ̃ 

̂ ̃ 

ð 0.55 ð  

RPD_CB ₮ OFF Ҋ     kɋ 

 ῏̆  ð 2.0 ð  

IOUT(LKG) ₮     ɛA 

 VDS = 4.0 V ᴆҊ̆ ῏̆  ð ð 1.0  

IOUT(LKG_DIAG) Ҋ ₮     ɛA 

 CB_x ̆ OFF̆ ̆VDS = 4.0 V ð ð 15  

 CB_X:X-1_C ̆ OFF̆ ̆ 

VDS = 4.0 V 

ð ð 49  

RDS(on) -     ɋ 

 IOUT = 300 mĂTJ = 125 °C  ð ð 0.80  

 IOUT = 300 mĂTJ = 25 °C  ð 0.5 ð  

 IOUT = 300 mĂTJ = -40 °C  ð 0.4 ð  

ILIM_CB ꜚ ṿ̂ ̃ 310 ð 950 mA 

tON ᾝ ꜚ     ɛs 

 RL = 15ɋ ð 350 ð  
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  ṿ ῖ ṿ ṿ ᵝ 

tOFF ᾝ ꜚ ῏     ɛs 

 RL = 15ɋ ð 200 ð  

tBAL_DEGLICTH /  ð 20 ð ɛs 

ῤ  

IC_TEMP1_ERR IC  -3.0 ð 3.0 K 

IC_TEMP1_RES IC №  ð 0.032 ð K/LSB 

TSD_TH ῏  ð 170 ð °C  

TSD_HYS ῏  ð 10 ð °C  

ᵬ  

VCTOV(TH) ᾝ ṿ̂8ᵝ̃ 0.0 4.2 5.0 V 

VCTOV(RES) ᾝ ṿ№  ð 19.53125 ð mV/LSB 

VCTUV(TH) ᾝ ṿ̂8ᵝ̃ 0.0 2.5 5.0 V 

VCTUV(RES) ᾝ ṿ№  ð 19.53125 ð mV/LSB 

VGPIO_OT(TH) GPlOx ҹ POR ANx ῀ ṿ ð 1.16 ð V 

VGPIO_OT(RES) ṿ№  ð 4.8828125 ð mV/LSB 

VGPIO_UT(TH) GPlOx ҹ POR ANx ῀ ṿ ð 3.82 ð V 

VGPIO_UT(RES) ṿ№  ð 4.8828125 ð mV/LSB 

῀/ ₮ GPIOx 

VIH ῀ ̂Ὶ 3.3Ṽ 2.0 ð ð V 

VIL ῀ᵞ ̂Ὶ 3.3Ṽ ð ð 1.0 V 

VHYS ῀  ð 100 ð mV 

IIL ῀     nA 

 ҈ ̆VIN = VCOM AGND -100 ð 100  

IIDL № ῀ GPIO5ȁ6    nA 

 GPIO 5ȁ6 ҹ ῀̆ ԍ  -30 ð 30  

VOH ₮ ̆IOH = -0.5 mA VCOM - 0 8 ð ð V 

VOL ₮ᵞ ̆IOH = +0.5 mA ð ð 0.8 V 

VADC ADC ῀ ̆ ԍ  AGND ð VCOM V 

VOL(TH) ῀ ṿ ð 0.15 ð V 

ROPENPD ῤ Ҋ  3.8 5.0 ð kɋ 

tGPIO0_WU GPIO0 WU  ð 50 ð ɛs 

tGPIO0_FLT GPIO0 ҉ Ҋ  ð 20 ð ɛs 

tGPIO2_SOC GPIO2  ð 2.0 ð ɛs 

tGPIOx_DIN GPlOx ҹ ῀  2.5 ð 5.6 ɛs 

ᵝ ῀ 

VIH_RST ῀ ̂Ὶ 3.3Ṽ 2.0 ð ð V 

VIL_RST ῀ᵞ ̂Ὶ 3.3Ṽ ð ð 1.0 V 

VHYS ῀  ð 0.6 ð V 

tRESETFLT RESET  ð 100 ð ɛs 
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  ṿ ῖ ṿ ṿ ᵝ 

RRESET_PD ῀ Ҋ (RESET) ð 100 ð kɋ 

SPI_COM_EN ῀ 

VIH ῀ ̂Ὶ 3.3Ṽ 2.0 ð ð V 

VIL ῀ᵞ ̂Ὶ 3.3Ṽ ð ð 1.0 V 

VHYS ῀  ð 450 ð mV 

TPL Ḥ ῏ 

RXTERM ̂ ῏῏ ̃ ð 150 ð ɋ 

̔ ῏῏ ̆↕ ҹ ̆ ↕ Ȃ ̆ ῏ ̆ ᴰ Ȃ 

 

VFAULT_HA FAULT ₮̂ ̆IOH = 1.0 mÃ 3.9 4.9 6.0 V 

 FAULT ₮̂ ̆IOH = 1.0 mÃ̆ 

SPI ̆5.0 Ò VPWR < 6.0 V 

2.9 ð 6.0  

IFAULT_CL FAULT ₮ ṿ 3.0 ð 25 mA 

RFAULT_PD FAULT ₮Ҋ  ð 100 ð kɋ 

VIH_COMM ῀ҹ ṿ    V 

 SI/RDTX_IN+ȁSCLK/RDTX_IN-ȁCSBȁSDAȁSCL

̂ ̔ Ὶ 3.3 Ṽ 

ð ð 2.0  

VIL_COMM ῀ҹᵞ ṿ    V 

 SI/RDTX_IN+ȁSCLK/RDTX_INīȁCSBȁSDAȁSCL 0.8 ð ð  

VHYS ῀     mV 

 SI/RDTX_IN+ȁSCLK/RDTX_INīȁCSBȁSDAȁSCL ð 100 ð  

ILOGIC_SS ῀     nA 

 CSB -100 ð 100  

RSCLK_PD ῀ Ҋ ̂SCLK/RDTX_IN- SI/RDTX+̃ ð 20 ð kɋ 

RI_PU VCOM̂CSBȁSDAȁSCL̃ ῀ ҉  ð 100 ð kɋ 

ISO_TRI ҈ SO ῀ ̆0 V to VCOM -2.0 ð 2.0 ɛA 

VSO_HIGH ISO(HIGH) = -2.0 mA ̆SO ₮  VDDIO - 0 4 ð ð V 

VSO_LOW ISO(HIGH) = -2.0 mA ̆SOȁSDAȁSLKᵞ  

₮  

ð ð 0.4 V 

CSBWU_FLT CSB ⌠ᵞ׆̆  ð 50 ð ɛs 

 

tCELL_CONV ѿ 6ҩ ᾝ     ɛs 

 13ᵝ№  ð 41 ð  

 14ᵝ№  ð 57 ð  

 15ᵝ№  ð 89 ð  

 16ᵝ№  ð 152 ð  

tSYNC V/I     ɛs 

 ADC1-AȁB 13ᵝ№ ̆ADC2 13ᵝ№  ð 41.39 ð  

 ADC1-AȁB 14ᵝ№ ̆ADC2 13ᵝ№  ð 42.71 ð  

 ADC1-AȁB 15ᵝ№ ̆ADC2 13ᵝ№  ð 47.37 ð  

 ADC1-AȁB 16ᵝ№ ̆ADC2 13ᵝ№  ð 95.14 ð  
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  ṿ ῖ ṿ ṿ ᵝ 

tSYNC V/I     ɛs 

 ADC1-AȁB 13ᵝ№ ̆ADC2 14ᵝ№  ð 46.73 ð  

 ADC1-AȁB 14ᵝ№ ̆ADC2 14ᵝ№  ð 48.05 ð  

 ADC1-AȁB 15ᵝ№ ̆ADC2 14ᵝ№  ð 50.71 ð  

 ADC1-AȁB 16ᵝ№ ̆ADC2 14ᵝ№  ð 92.47 ð  

tSYNC V/I     ɛs 

 ADC1-AȁB 13ᵝ№ ̆ADC2 15ᵝ№  ð 57.39 ð  

 ADC1-AȁB 14ᵝ№ ̆ADC2 15ᵝ№  ð 58.71 ð  

 ADC1-AȁB 15ᵝ№ ̆ADC2 15ᵝ№  ð 61.37 ð  

 ADC1-AȁB 16ᵝ№ ̆ADC2 15ᵝ№  ð 87.14 ð  

tSYNC V/I     ɛs 

 ADC1-AȁB 13ᵝ№ ̆ADC2 16ᵝ№  ð 78.73 ð  

 ADC1-AȁB 14ᵝ№ ̆ADC2 16ᵝ№  ð 80.05 ð  

 ADC1-AȁB 15ᵝ№ ̆ADC2 16ᵝ№  ð 82.71 ð  

 ADC1-AȁB 16ᵝ№ ̆ADC2 16ᵝ№  ð 88.02 ð  

tVPWR(READY) VPWR IC∆  ð ð 5.0 ms 

tWAKE-UP ⌠ ᴆ     ɛs 

׆   ð ð 400  

׆  GPIO  ð ð 400  

׆   ð ð 400  

׆  CSB  ð ð 400  

 TPL ׆ ⌠  ð ð 1.0 ms 

tWAKE_DELAY ‖ӊ  ð 600 ð ɛs 

tIDLE POR  ð 60 ð s 

tWAKE_INIT POR Ḥפ  ð 0.65 ð s 

tBALANCE ᾝ  0.5 ð 511 ṿ 

tCYCLE  0.0 ð 8.5 s 

tFAULT ⌠     ɛs 

  ð ð 56  

tEOC SOC⌠ ̂ ̃    ɛs 

 13ᵝ№  ð 148 ð  

 14ᵝ№  ð 201 ð  

 15ᵝ№  ð 307 ð  

 16ᵝ№  ð 520 ð  

tSETTLE ׆ SOC ⌠ ADC1-AȁB  ð 12.28 ð ɛs 

tCLST_TPL SOC פ 6ҩ ᾝ ȁ7ҩ ȁ1ҩ

1ҩ ב ̆TPL Ḥ ᵬ

ҹ 2.0 Mbps̆ADC1-AȁB Ҋ̔ 

   ms 

 13ᵝ№  ð 0.79 ð  

 14ᵝ№  ð 0.85 ð  

 15ᵝ№  ð 0.95 ð  

 16ᵝ№  ð 1.16 ð  
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  ṿ ῖ ṿ ṿ ᵝ 

tCLST_SPI SOC פ 6ҩ ᾝ ȁ7ҩ ȁ1ҩ

1ҩ ב ̆SPI Ḥ ᵬ ҹ

4.0 Mbps̆ADC1-AȁB Ҋ̔ 

    ms 

 13ᵝ№   ð 0.48 ð  

 14ᵝ№   ð 0.54 ð  

 15ᵝ№   ð 0.64 ð  

 16ᵝ№   ð 0.86 ð  

tI2C_DOWNLOAD POR Ҋ EEPROM ‰   ð ð 1.0 ms 

tI2C_ACCESS EEPROM ȁEEPROMΏ῀̂ ‗ԍ ᴆ ̃  ð 5.0 ð ms 

tWAVE_DC_BITx ῏      ɛs 

 tWAVE_DC_BITx = 00  ð 500 ð  

tWAVE_DC_BITx ῏      ms 

 tWAVE_DC_BITx = 01  ð 1.0 ð  

tWAVE DC BITx ῏      ms 

 tWAVE_DC_BITx = 10  ð 10 ð  

tWAVE DC BITx ῏      ms 

 tWAVE_DC_BITx = 11  ð 100 ð  

tWAVE_DC_ON   ð 500 550 ɛs 

tCOM_LOSS Ḥҡ ᵝ IC   ð 1024 ð ms 

SPI  

FSCK CLK/RDTX_IN-   ð ð 4.0 MHz 

tSCK _H SCLK/RDTX_IN-ҹ (A) [1] 125 ð ð ns 

tSCK _L SCLK/RDTX_IN-ҹᵞ (B) [1] 125 ð ð ns 

tSCK SCLK/RDTX_IN- (A+B) [1] 250 ð ð ns 

tFALL SCLK/RDTX_IN-Ҋ   ð ð 15 ns 

tRISE SCLK/RDTX_IN-҉   ð ð 15 ns 

tSET SCLK/RDTX_IN- (O) [1] 20 ð ð ns 

tHOLD SCLK/RDTX_IN-Ḡ (P) [1] 20 ð ð ns 

tSI_SETUP SI/RDTX_IN+ (F) [1] 40 ð ð ns 

tSI_HOLD SI/RDTX_IN+Ḡ (G) [1] 40 ð ð ns 

tSO_VALID SO ̆SCLK/RDTX_IN- ҉ SO  

(I) 

[1] ð ð 40 ns 

tSO_EN SOᶏ (H) [1] ð ð 40 ns 

tSO_DISABLE SO (K) [1] ð ð 40 ns 

tCSB_LEAD CSB ╠ (L) [1] 100 ð ð ns 

tCSB_LAG CSB (M) [1] 100 ð ð ns 

tTD ᴰ (N) [1] 1.0 ð ð ɛs 

TPL  [2] 

[1] 4 

[2] ῏ ᵥ TPL Ḥ ̆ AN12605 Ȃ  
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9 ḱ  

9. ḱ  

ID  Ύ ף    

MC33772B_SDS v.6.0 20200402  202003032I MC33772B_SDS v.5.0 

ῤ  Å ҍ ΎḠ ѿ  

MC33772B_SDS v.5.0 20181108  201806036I MC33772B_SDS v.4.0 

MC33772B_SDS v.4.0 20180731  ð MC33772B_SDS v.3.0 

MC33772B_SDS v.3.0 20180608  ð ð 
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10 Ḥ  

10.1 Ύ  

[1][2] ֟ [3] ӈ 

[ ] Ύ̔֟   ֓ Ҭ ֟ Ḥ Ȃ Ḡ Ả֟ ֟

≠̆ Ҍ Ȃ 

[ ] Ύ̔ Ḥ   ῏ ֟ Ḥ Ȃ Ҭ Ḥ ̆

Ҍ Ȃ 

[ ] Ύ̔  ֟ ֟ Ȃ ᵣḠ ץ̆≠

ῒ֟ Ȃ 

[1] ӊ╠ ᴆȂ 

[2] ῏ľ ΎĿ ľ ӈĿ №Ȃ 

[3] ᴆ ץ ̆ ᴆҬ ᴆ֟ ̕ ҩ ᴆ ↕̆ Ȃ ԅ ֟ Ḥ ̆ http://www.nxp.comȂ 

 

10.2 ӈ 

∆ ĺĺ ֽҹ∆ Ȃῤ ׅ ῤ ̆ ‰̆ ᴪ

ѿ ḱ ᾟȂ ᵣ Ḥ ‰ ҌẠᴋ

ᵥ Ḡ ̆ ᶏ Ḥ Ҍ ᴋᵥ ᴋȂ 

Ύ - Ύҹ֟ ῃ ῃ

Ύ Ȃ Ύֽᶫ ᶏ Ҍ̆

Ḥ Ȃ ԅ ȁ Ḥ ̆ ῏ Ύ̆

ᵣ ⱲԊ Ȃ ҍ ᴋᵥҌѿ

‖ ̆ ץ ҹ‰Ȃ 

֟ ĺĺ ΎҬ ᶫ Ḥ ԅ ᵣҍ

ῒ ӊ ֟ ̆ ᵣ ӥ Ȃ

ᴋᵥ ’Ҋ̆ ҹ ᵣ֟ ΐ ₮ Ύ

ⱳ ̆↕ Ȃ 

10.3 ᾧ  

Ḡҍ ᴋĺĺ Ҭ Ḥ Ḥ ‰ Ȃp ̆

ᵣ Ḥ ‰ ҌẠᴋᵥ Ḡ

̆ ᶏ Ḥ Ҍ ᴋᵥ ᴋȂ ҬḤ

ᵣ ↕̆ ᵣ Ḥ ῤ Ҍ Ȃ ᴋᵥ ’

Ҋ̆ ԍᴋᵥ ȁ ȁ ȁ ̂ ᵖҌ

ԍ≠ ȁ ȁҙⱵҬ ȁ ᴋᵥ֟ ֟

̃̆ ԍ᷅ ҹ̂ ̃ȁḠ ȁ

ᴋᵥῒז ̆ ᵣ Ҍ ᴋᵥ ᴋȂ ԍ ᴋᵥ

ᴋᵥ ̆ ᵣ ֟ ᴋ

ᴋֽ ԍ ᵣ ҙ ᴆ Ȃ 

ḱ ≠ĺĺ ᵣḠ Ḥ ̂ ᵖҌ ԍ

֟ ̃ ḱ ≠̆ Ҍ Ȃ ף

ӊ╠ ᶫ Ḥ Ȃ 

ĺĺ ᴋᵥ֟ ԍᶛ Ȃ Ҍ

ѿ ḱ ԍ ̆ ᵣ ῒ ҌẠᴋᵥ

Ḡ Ȃ ≠ ᵣ֟ ̆ ԍ

֟ ̆ ᵣ ӈⱵ ᶫᴋᵥ ꜛȂ

ᵣ ֟ ԍῒ ⅞ ֟ ץ̆ ԍῒ

҈ ⅞ ᶏ Ȃ ᶫ ᵬ ῃḠ

ץ̆ ᵞҍ ֟ ῏ Ȃ ԍ ֟ Ҭ

ᴋᵥ ̆ ҈ ᶏ ᴋᵥ

ȁ ȁ ̆ ᵣ Ҍ ᴋᵥ ᴋȂ

ԍ ᵣ ֟ ֟ ץ̆ ᾧ ֓

֟ ҈ ᶏ ᴋᵥ Ȃ Ҍ

ҍ ῏ ᴋᵥ ᴋȂ 

ṿĺĺ ѿҩ ҩ ṿ̂ IEC 60134 ṿᵣ

̃ᴪ ᴆ ӄ Ȃ ṿֽҹ ṿ̆ ᴆ ᵬԍ ֓

ᴆҊ ľ ᵬ ᴆ №Ŀ̂ ̃ ľ Ŀ №

ᴆҊ ↕̆Ҍ Ḡ ӊῤȂ ṿ ᴆ

ӄ ȁҌ Ȃ 

ҙ ᴆĺĺ ӥ ̆ ᵣ

֟ ῏ԍ ҙ ѿ ᴆ̂

http://www.nxp.com/profile/terms Ȃ̃ ԅ ↕̆

ᴆ Ȃ ᵣ ̆ ῒ ӯ

ᵣ ֟ └ ѿ ᴆȂ 

Ҭᶏ ĺĺ ᵣ֟ ̆

Ȃ ӥ ̆֟ ȁ Ḡ ԍ Ḡ

ȁ ῏ ῃ῏ ̆֞ ȁ Ḡ ԍ

ᵣ֟ ֲ ᴴȁ ֙ Ҥ ֟

Ȃ ᵣ ῒᶫ Ҭⱴ῀ /

ᶏ ᵣ֟ Ҍ ᴋᵥ ᴋ̆ ⱴ῀ / ᶏ

ᵣ֟ Ȃ 
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₮ └ĺĺ ץ ֟ ₮ └Ȃ₮

Ԋᾢ Һ ‰Ȃ 

ĺĺ ̂ ̃ ֽᶫ Ȃ ҍ ᴋᵥ

ץ̆ ҹ‰Ȃ 

10.4  

̔ ȁ֟ ȁ Ⱶ ץ ҹῒ

֟Ȃ 

SMARTMOSĺĺ Ȃ 
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