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o DEE RS T RRERY ) PFET, FUNTELL FRITEE L N EHFERI TR EA L BT 1%. AT
BOME R EEE N 24, B 7 BoR T 500ms IR T E AT REN; MK 8 Eox T 220ms ik
DIFEE SRR ISR OZERBAMAN HTAREM M, 1 Apple® HomeKit™) .

LDO:5Vto3V Boost:3Vto5V Buck: 5Vto3V

Motor Drive
36%
Motor Drive Motor Drive
21% 22%

i 7. 500ms {KIh#E Bluetooth® A N HITHFE (24 MRS EM)

1E 500ms EHEE BT, RGAERZEE ) H A T REIRSCOCHIRES . H5RBEERLE (L 6%) AL, LDO FiFf
JEHIRACE 4R TG DIFE (FERMIG L RE LT S8 —) o R A e (A 2
tb) Z 220ms GEZ K 8) B8] TRUMEER . EXFERT, KIFEET/MCU HIIFEE K. wE 7 f
Kl 8 HAT/R, H AR P L B e B AR (1 F AR 4

LDO:5Vto3V Boost: 3Vto5V Buck: 5Vto3V

K 8. 220ms &kIh#E Bluetooth® EE A A F RITHEE (24 A8 FfES )
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80 — Boost
75 N LDO

70 XN

65

60 |\
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55

50 N

45
40 —
35
30
25 i
20 E—

15

Battery Life in Months

0o 4 8 12 16 20 24 28 32 36 40 44 48
Number of Events per Day
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" N —
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12 R

85

80 | — Buck
—— Boost

75

70 LDO

65
60

55
50 A =

45 /
40
35
30 p
25
20 |—
15

200 250 300 350 400 450 500 550 600 650 700 750
Period between Connection Events in milliseconds

11. {&Ih#E Bluetooth® EE A5 B F4ar (12 NEH)

Battery Life in Months

65
wol— Euckt L
- BO0O0S!
55 LDO L~
1)
< 50
c
o
= 45
£
g 40 //
-
> 35 4
L e |
£ P ,
g 30 7 T —
25
20—
15

200 250 300 350 400 450 500 550 600 650 700 750
Period between Connection Events in milliseconds

12. {&3h#E Bluetooth® E B 5 HitbFHay (24 NEMH)

3.3  HHLIKS A T TR

HIALIRBN#% IC HAFE R BRI TIAERIL . ZHEF PG B DA, BACEIE A RIR. % it o i LR Eh 4%
(DRV8833) AA— ANt gl i, I TBREIAZ H WA LI . B At R IR Ab, 8L H PH 28t 2%
BFEDIZ . LIRS & N b — AR DDA DHAE RIS (S BB A7 AR HAB O DUFERYR, HIX eI DhFE ]
BUEATE S I BEA AR o AR BB SRR E L RN A, ES W (HFE LIS
arlITIFED o

3.3.1 Rpson LIt

HATLAR ) 25 2 A 1 K SBOR SRR TRE FET B Roso HUFERILIAE . SFHIR LIRS 07 0L, BEALBEH
PR T 58 BT AG A% I UL R LS 1 AT A s
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3.3.2

3.3.3

3.34

SO I 6 1) Rpson AE R ESHUIT

o HH FET M@ HEI: Rpys,, = 360mQ (DRV8833 %)
o PITRER 1 laus = 447TMA AR A [F T PRI B3

o MR 2: lgus, = 140mA

A5 SR TIsAT @ FET Sl s pHARFE I Th

Prast = (Roson) % (| rms1)?

Prys1 = (360 mQ) x (0.447 A)? =71.93 mW

Pras2 = (Roson)* (| rms2 )
Praso = (360 mQ) x(0.14 A)? =7.06 mW o

FFRAFE
SR SR L i R R FE R S N T
o HJEME: V=5V
o CPHyHIH LB 1: 1y, = 600mMA
o P HEALBEIR 2: 1y, = 168mA
o JFREHAR: f,, = 50kHz (DRV8833 %i#i%#%)
o KT EFRAUR BRIt + t = 340 4950 (DRV8833 5 %)
AT 6 BoR TIB T H M FET FIJF K46

Psw1 = (172)x (M) x (Im1) x (faw ) % (trise + tran)
Paws = (1/2)x (5 V) x (600 mA) x (50 kHz) x (340 ns) = 25.5 mW

Pswa = (1/2)x (V) x (2 ) x (faw ) x (trise +tran)
Pawa = (1/2)x (5 V) x (168 mA) x (50 kHz) x (340 ns) = 7.14 mW ©)

T A L YR R
SR Ak SR PR i o 1) A YR PR R S R
o HJEHE: V=5V
o HEJEHIJ: 1, = 1.7mA (DRV8833 ¥#i#%)
o HEHRAIN: lyo = 1.6pA (DRV8833 ##i#)
A7 SR T AR 2 A E AR T

Pv = (V) x ()
Pu =(5V)x(1.7mA) =8.5 mW

Pua = (V) x(Imaq)
Pua = (5V)x(1.6pA) =8.0 pyW (7
JB FELBH A8 ThFE

AR I P B 88 FH T TR FAL . B KBk i L AR 4 DRV8833 Hid e it A i e o 52 M Ay B H b 7 i (1 SRR
HIFHAR DIFE LSBT -

14

L?Eﬁ 471L TAA Ht, ATSEBL S AF LA L H A A dr H AR DA R B RE ZHCU176C—August 2016—Revised June 2018
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3.35

o N HFHEE: R, =100mQ

o BRI 10 lgys = 447TMA HAE A [F T2 B
o TRHE 2: lqusy = 140mMA

AT 8 TBon T IS AT WA a) ik B8 L B 2R AR RE I T

2
Psent = (RDSOn )< RMS1 )
Psent = (100 mQ) x(0.447 A)=19.98 mW

Penz = (Roson)* (| rus2)
Psenz = (100 mQ) % (0.14 A) =1.96 mW ®

BT H A

DRVB833 A Hi - H A, 4B By R 54 B L A BLEE B, b T35 HOARIAELE, 64 Pl B % 3
511 Roson DIFERITEXHVREH M — (5o BEMLIA A 5T H 0075 10 0 P LB B8 FE B0

o TRRBH Lty =2 8 CUHLIFAARERE I )

o TFRIMH 22ty =48 CRIBHIHL. LS PEN 7 LA S FEHTAE B3y 1 FRE 22 )

o CEHERMBGERRBEL: N =24 GRERT AL A FTEN)

o« —RPHLEN: T =(3600) x (24) = 86,400 1P

AR O R T IEAT IS EHLIREN A TS

t x(N t x (N
Pup = (2xPryst +2x Psyy1 + Py + Pgeny) x (MH (2xPrgsz +2xPgyy + Py +Pggna ) (M)*’PMQ
Pup = (2x71.93 MW +2x25.5 mW + 8.5 mW +19.98 mW)x((de:(jg)) +(2x7.06 MW +2x7.14 mW + 8.5 mW +1.99 mW)x((48)6>;(02:))+8pW:175.26pW

©

RIS A a5 0F 0 DUFE LT 5 BUE AR B BOE BRAE L . By 1A AR I P A (2 8k, B F{EH]3.6
T rp R A i S SRR R A AR B DO T A S R AR (UL o 8 TR 1 SRR Y r AL

3.4 PFET HIRBIELRYTIFE
ARAAT EH L L FRL IR R G A AU SR ORI G i,  DART b3 it . — BRI RE I, REC & AR CR Y H %
PN T oot AT e 2 B HAR IR . N SEHUEBARIIAE, ZWHEA IR AR, TRERA T R AWK
HLBHAERE ) PFET. 2 FMEA PFET (A2 NFET) , 28 7 B bRt Vi . NFET A7-T-feh[a]
B, 1 PFET A7 THJERE . KB 13 Bon T HEE PFET FIELEN.
VBAT ___: LOAD
Copyright © 2016, Texas Instruments Incorporated
Bl 13. ikt Ry PFET BE
ZHCU176C—August 2016—Revised June 2018 /T 4 5 AA i, ATSEHL S FELLE sl 8T A7 diy FLBE A5 97 JE I A7 1) B RE B 2 15
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3.5

TEE 13 W HE ., PRET MR AR WY IR BRI 7 . it 22384, PRET RUMHK B e
HoF, AITREIE AT . i 2236 BT, PRET MR B o AR A& L, LRI S0 s Ja i
% PFET B R EBBIREZENSERZ Roson ME GBAEL o MK EBAEIAEE, BRSNS HA
2% PFET FIVEFF M, BRULEA T REFE. s Sl 5 i it 5 (1) PFET FZESHU T -

o PFET JF/EHFH: Rpso, = 18mQ (CSD25310Q2 #i#E#)

o WL PFET [T HE: 1o, = 6mA O eR i 51 e i 5 B 28 1 4 N L)

o & PFET BT R : Loy = 3.750A O\ HL 3 55 5 4 4 28 1 N FLTRD)

Hpmz 5 i BrsEaiE, W Fps:

o A D, = t,/T = 5ms/500ms = 1%

o KEZH: Dy =1-D,, =99%

o P HEHLEI 1: 1, = 600MA

o P BB 2: o, = 168mMA

o JFREBI 1: to, =2 > CHLIFLEIER 1 a)D

o TP 2: t,, =4 (HIZhEL, SRR LI AT DL BT B L 77 15 A 2 i 1))

o CPERRMBUE MBI FECE: N =24 GZEETRES A TR

o —RPEFEWY: T =(3600) x (24) = 86,400

A 10 BoR T4 A PFET 1-F¥I%E.

Porer = (Roson ) (n)? x (Don)+ (Rosan) * )2 Pt + Rosan) (Lo x (L) (Rog ) x 1 )? x (Ponzl
Porer = (18 MQ)x (6 MA)Y? x (0.01) + (18 MQ) x (3.75 1A ) x (0.99) + (18 M) x (600 MA)? x <(23)6X4(023) )+ (18mQ) x (168 A x ((2(;(4(02;) )= 417 W
(10)

MHEIBIRN I oy B o) BITHR RIS . R B8 R 85 5 2 AR I HE N Th R, #Emif5 i N
T hRFREM A 5V) o B ME A0 10 FAME, PTCAR I 4.17uW (K% 5T H AT i FE N5 RS B T R 1Y
1%. Kk, PFET S A Th = 1 50R H it 75 iy ) 52 e A A2 1

ARG R IHFE

B H RSP ThEE, R TR RIS R TR AR (4 LDO M) MR A I ThRE AN .
AR 1L R X—IEEE, FER TN RGBT
Pavg = Peie + Peuck + Pup + Perer

Pavg = 280.41W +30.7uW +175.26 pW +4.17 pW = 490.53uW (total average power) 1)

AV R T R AR, XA XML R T &R BB Bt i 0. IR RGN T E 2 AN,

W) 545 P 45 RT3 TR SR D o SRR BTN A SO AR P 2 DA B, W E T TR AMBEI T
JA RN AT FL T #E 55 o

3.6 HLIhE A dr
REZHIM L ZZIN (mAh) NERA R RBEILA E. mAh iTH TR ERA R, Kb LI RRERRE OF
APEREMIR) o MR EibaeE A B A TS S Z L (mWh). ZERR K mAh BRE Ry
mWh, EEEER EImEEER.
16 L?Eﬁ 471L T AA #t, ASEBL S AELIE R AE R A i L R N A B R B S ZHCU176C—August 2016—Revised June 2018
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LA AA Energizerefi ity 5, & 14 Hffios.

4000
25
3600 100
250
2
3200 500
2800
2400
2000
1600
1200
800

400
0

Capacity (mAh)

Discharge (mA)

14. Energizer® i) mAh F&

B, TR BB ARG PR R R . RS, PRI N T 25mA, BRI A A AT
wE (X MEEREPRRIME A5, HHXESEAE TR fe R A BT & AME:

o IR I A R 10, = 3000mAR CIRME AA HIB¥CHEF)

o DUIFIBC7 AACE A b HcR . Batty = 1 (DY Y Al LA BT sz 4slp)

o DUAREOT AR E P HIBECE: Batty = 4

o —HHIIMMEIEREE: Vi = 1.5V (—TifiE AA HitD

ZR LA B mAh 008 mWh, 1525 A 12,

Etotal = (lenergy ) < (Batt ) x (Vpat ) x (Battseries )

Eiota = (3,000mA —h)x (1)x(1.5V)x(4) =18,000mW — hours (12)
W SRR AT 10 f5HE RS T TIRE DRI 25 12 8 b I S A RAT R, 7 A S5
Fitn (BUNIOERAL .

A 13 R T T W p i (HED .

Months — (Etota|)x< 1 day ) 1 month

Pawg  24hours” "30.5 days)
Months = (18’000 mw —hours)x( 1day ) ( 1 month ) =50.1 months of battery life (5 years)
0.49053mW 24 hours™ "30.5 days (13)
ZHCU176C—August 2016—Revised June 2018 ﬁﬁ4%AA%M,Wi%s$M¢%%ﬁﬁ%ﬁﬁ%§#ﬁ@ﬁ%%§ﬁ% 17
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JE RSN TAVE BRSNS (RSHZETHEH A EERIS B rEthdGa (LANRAD 58 RKM810E
A AR . B 15 TP BRI ETE R — IR B b BoR T POFAS R K S e 3 4 i e H A . 220ms.
360ms. 500ms 1 640ms. % MATLAB EH & T A #F (IRIIFEIE A /MCU. PFET. HALIKZ)FIH
B Tk EEBERA T3 WA AR

96

90 \ —— 220 ms Connections
\\ —— 360 ms Connections
84 N 500 ms Connections
» 78 N —— 640 ms Connections
£ N
S 72—
= 66
£
o 60
5 ~
> 54
2 48 —
8 42 ™ T
\\
36 — —]
30 1 —
24 —
0O 4 8 12 16 20 24 28 32 36 40 44 48
Number of Evernts per Day
Kl 15. fi R R e iy S B B 5 m it A
18 &/ 4 75 AA Hith, FTSCHL S 4E LA st E A7 dr H LA 3 N7 B B BE B 2 ZHCU176C—August 2016—Revised June 2018
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ARG IR

3.7  [EfEEH

START

INITIALIZATION

2) LP55231 in standby mode
3) DRV8833 in sleep mode

5) Send BLE advertisement in 500 ms intervals
6) Start periodic (1 hour) battery monitor event

1) LED power on pattern to indicate firmware has started successfully

4) Lock state initialization routine, which will set lock state to UNLOCK

7) User input to configure LED hue and intensity (not implemented)

TIDA-00757

+—1

Wait for next event

Was Device
connected?

GAP Role state
change event?

No

Is new
attribute value a
valid lock
state?

Attribute value
change event?

Yes

Software Flow Chart

1) Stop battery monitoring
2) Start 30 second inactivity
timer

1) Start battery monitoring

No, Device disconnected—» 2) Stop inactivity timer

1) Restart inactivity timer
2) Save new attribute
value to lock state
3) Read current battery
voltage
4) Calculate duty cycle to
spin the motor at 4 V with
current battery voltage

Value of Lock
State

Lock——®

Unlock—p

Inactivity time-out
event?

No

Test button
pressed event?

Battery
monitor event?

No activity from connected device occurred in
past 30 seconds, so disconnect device.
Note: This will trigger a GAP Role state

change event.

Yes

Is there a

Which Button was

1) Drive motor backward
at calculated duty cycle
2) Fade in blue LEDs in
counterclockwise pattern

1) Drive motor forward at
calculated duty cycle
2) Fade in green LEDs in
clockwise pattern

User button 1——»

Display different LED colors

User button 2———

Nol

h 4

device
connected?

pressed?

Drive motor forward. Motor stops
if button is pressed again, or after
10 seconds

User button 3—»

Drive motor backward. Motor
stops if button is pressed again, or
after 10 seconds

Read current Is battery
battery voltage voltage less Yesw
than 4 V?

Flash red LEDs

DRV8833 fault
occur event?

DRV8833 fault means the

Yesk

motor was unsuccessful in

locking or unlocking, so retry

Pulse yellow LEDs

(not implemented)

16. AR

ZHCU176C—August 2016—Revised June 2018
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K 16 FEBRIZRAERANG T CC2640R2F I TI #itH i TA/EFHL ., CC2640R2F —JT4A¥; LP55231
1 DRV8833 #4-WIia b FH-iC B B B ARThFEIRE . #R)5, CC2640R2F LA 500ms () [aIB&FEAT %
CC2640R2F I TEHAERF A A IEREIT LA 1 /N 1 ] B W B vt e s . CC2640R2F [ G TSR3 AT .
CC2640R2F I 75 BALk) S G ok & sy s, BRIk 2 AR R i [, 2 8 ¥ b TR LA
Ko YR IEANHLEN, CC2640R2F 41k Mg JEAR 5 HAFE AT Tk

CC2640R2F HA /N k2%

GAP MRS E N EMF: HEMAE GAP MRS E L (Flhn, #8{4%ERSE CC2640R2F o5 H W T
HEH) R4, MEEERE CC2640R2F I, HLJL 01 . T Ha e F F b VS 4 TC VRS ff b 37 v i
B, DR 7 3 A0 T B v B DU RN S B R R . BeAh, N T AT, AE IR
. EZE T, ST ARIESIIRG 30 M5 EEW T . MR, duh ek E Il
TAE, AESh 2R B a8 a8t (R P EEESCRE SR D WiFEsenr, dbiisfaks: T
k.

JB VA S e A P P OO RS KA. CC2640R2F — JTHA T S BB & 15 A Rk, i
BETLR, WEFZME, APATEAEE. WRIEER RS IRAS I B EH A sh NG 30t
5o IOk, BB R, DIHEAE 4V B R IZBTENTHRRAE PWM S350 anS3SHHE A 81
&, WEPIRE 28 EE 1.8 #b, [FIBT W @ LED VRIS J7 M3 2 #0. Wi Bl A s, W myLRsh 2
Ak 1.8 #b, [FAIWT4E LED YIRS &5 %2 2 #5.

AVESBN EE: 5 30 HAEENBI 4k, CC2640R2F Y4 5 28 4F (e R [ 2] FRR &S . 4
ZHEM R AR, CC2640R2F th4xfilk GAP bR AS 5 et

MR T WL HNAE 2 R IE R A 2. W RS O ERE, MR g Z2hs, K28 EA
S P, SR N4 1, CC2640R2F ¥ B A MM LED Bifh . s T A 34

2, CC2640R2F ¥ IKah LRI KA 10 Fhals B2 k% FH P14 2. S ™ H P 4l

3, CC2640R2F KRz AL JFIBKIA 10 #P el B2 k% T 14 3.

BB IR A A% 1 /N W R I A . C2640 iE S BT HEth E . A R I H R T
4V, LED ¥ 2L ANk,

DRV8833 & kA FH: Wi DRV8833 W& 5| itgmigtT ML K4 T #51%, LED ¥ 2 H ElkaliN
Tho A 2 BT SRR s R A S ) B AR s . i s ek, AT FERET BN, ERRE% T
BUE BB, AR, LA, BEAEE GATT MRS L BA R RS

- GAP
— GATT
- BHEE
- B
20 L?ﬁ}!i f71L TAA Hl, ATSEBE S AE L A A iy HL B A R INAE I B REBE S ZHCU176C—August 2016—Revised June 2018
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ARG IR

BUEERSSE T SIG BB R —. BUEi 8 & Ef 128 fMi— UUID K HIfC & X i
B XSRS E TIDA-00757 TI %% 1T HIBUEIRE. R 2 HE/RT TIDA-00757 2B EMHR.

* 2. TIDA-00757 @%

s || T2
U RS E I RRESNINET HE &' NI | GATTRSHBL | WY A G
Vaveiilp) D) D
Ox1 0x2800 | GATT LEfiR% A | 0x1800 R 388 FH U 1) IR 55
0x2 2 0x2803 | GATT 4H4LF A 02:03:00:00:2A R R
0x3 3 O0x2A00 | #3442k — R —
Ox4 4 0x2803 | GATT 4H4LFE A 02:05:00:01:2A R AR
0x5 5 0x2A01 | 4P — R —
0x6 6 0x2803 | GATT 4H4LFE A 02:07:00:04:2A R AR IRIERE SR
0x7 7 0x2A04 | MG IRERESH — R —
0x8 8 0x2800 | GATT k%48 | 0x1801 R B RS
0x9 9 0x2800 | GATT Efk% 71 | Ox180A R &SNSy
OxA 10 0x2803 | GATT 4H4LF A 02:0B:00:23:2A R A4 ID
8B:EF:AD:00:00:84
& —
0xB 11 0x2A23 | R4 ID BE-C4 R
0xC 12 0x2803 | GATT HHi A B 02:0D:00:24:2A R 57
54:49:44:41:2D:30:
30:37:35:37:20:54:
IR=NE } B
0xD 13 0x2A24 | BB fFE 49:20-44-6573-69: R TIDA-00757 Tl %1t
67:6E
OXE 14 0x2803 | GATT HHiE A 1] 02:0F:00:25:2A R EgdReEZidE
53:65:72:69:61:6C:
OxF 15 O0x2A25 | J7HI5 45 20:4E:75:6D:62: R 515
65:72
0x10 16 0x2803 | GATT ¥}k A M 02:11:00:26:2A R ]l A - 45
46:69:72:6D:77:61:
0x11 17 O0x2A26 | [ RRA 775 5 72:65:20:52:65:76: R BB A : 1.0
3A:20:31:2E:30
0x12 18 0x2803 | GATT i A 1 02:13:00:27:2A R A AR 74 H
48:61:72:64:77:61:
0x13 19 OX2A27 | TR A = 4 72:65:20:52:65:76: R ffERA: 1.0
3A:20:31:2E:30
0x14 20 0x2803 | GATT 4H1L A B 02:15:00:28:2A R A IA 1 e
53:6F.66:74:77:61:
0x15 21 OX2A28 | W fhRR A 7 e 72:65:20:52:65:76: R BAFRRA: 1.0
3A:20:31:2E:30
0x16 22 0x2803 | GATT 4H4L Y 02:17:00:29:2A R il 12 B 44 R 1 o
54:65:78:61:73:20:
0x17 23 0x2A29 | HiliEM R frE: | 49:6E:73:74:72:75: R TN (TI)
6D:65:6E:74:73
o IEEE 11073-20601 7:A1IA
L H :19:00:2A: —
0x18 24 0x2803 | GATT 454ES 1] 02:19:00:2A:2A R A%
FE:00:65:78:70:65:
IEEE 11073-20601 RO-AMLRE. AR TA- ,
oo LY 72:69:6D:65:6E:74:
0x19 25 O0x2A2A LT SR 51 : R Doy
61:6C
Ox1A 26 0x2803 | GATT $F4E 1] 02:1B:00:50:2A R PnP ID
0x1B 27 0x2A50 | PnP ID 00P:00:00:00:10: R —
F0007570-0451-
0x1C 28 0x2800 | GATT EfRk% 758 |4000-B0O00- R BiE RS
000000000000

ZHCU176C—August 2016—Revised June 2018
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# 2. TIDA-00757 J&:3& (continued)
AR (| AR (k| 2RBL (X 1 4= s . ,
OE:1E:00:00:00:00:
- 00:00:00:00:B0:00:
AL B R
0x1D 29 0x2803 | GATT 4F4E A 40:51-04-7175:00: R B ER
FO
Ox1E 30 0x7571 | BiEREEE 00 RW B0 f#8, BN 18E
4C:6F:63:6B:20:53
174:61:74:65:20:28:
" o 30:3A:55:6E:6C:6F Bk (0: B 1. B
Ox1F 31 0x2901 | 4PEF P UiHA 63-6B-2C-20:31-3 R &)
A:
4C:6F:63:6B:29
22 &/ 4 75 AA Hith, FTSCHL S 4E LA st E A7 dr H LA 3 N7 B B BE B 2 ZHCU176C—August 2016—Revised June 2018
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4 HEW]

17 &5 7 TIDA-00757 HEE .

— /s

ax AA
Batteries

Brushed DC
Motor

GPIO

BAT ADC:

LED’s

& 17. TIDA-00757 {E&

4.1 FEMAY
W TI %% XA LU
+ DRV8833 (1 4.1.1) : HAHENEREHIEEF 360mQ K Ryse, HIX H #Hr ARSI %%

o CC2640R2F (7 4.1.2): EATBRIHFELL MCU (32 {7 Arm Cortex-M3 4bHEER) ) 2.4GHz {KIhFEH
*F

o TPS62745 (75 4.1.3) : HA 16 Frlikt Bk (1.8V & 3.3V) Fl 90% %% (HEH 2 15pA
) BRI 1Q Bae He e e 2%

e LP55231 (7 4.1.4) : HT AR &HIET R ILIEE LED W2 8%
« CSD25310Q2 (7 4.1.5) : HA +8V M#k-JE L EF 19mQ (K Rpgon MK AR PFET
» TPD1E10B06 (77 4.1.6) : XH] 0402 &% H EH 10pF HEM 6V o 4 H K 1) HiliE ESD

41.1 DRV8833

ZastE BAPIA H WrEshas, RERSIREN M S BRI AL, — B D Bk rE AL 25 PR ) A P JR £ 280
GEZMIE 18) o A H B tH Xsh st EC B o8 H 700 N VATE )R MOSFET 41k, HIFaKzh sl
el B H WRHH AT BRI SR R A B o AR R P B S S RSB SR W TR, SR
Ry B IR RIEBUE LIRS 5350, @A T — MR IR
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10 yF

DRV8833
o XU H MRS LIRS 5

Drives 2 x DC Motor
or 1 x Stepper

Step
Motor

|
|
VM | |
| |
| ‘ i VM
|
Internal VCP
v Refand (—p L] (;harge
Regs T ump
| } I 0.01 pF
I M |
! |
. S|
| L aourt
| e
AIN1 |
i J !
| Gate |
| Drive |
= and VM :
AIN2 ocP |
i ] |
I 4[:1 AOUT2
N ’ |
BIN1 J 1
’—'—‘ AISEN
I l¢— ISEN .
| = Logic M |
~
BIN2 T :
| > BOUT1
| —| *
| = J |
|
SLEEP Gate i
| Drive ]
| and VM |
| — ocP |
N > |
FAULT T | BOUT2
., 7
E: . |
. ]
! L misen
| Over-
I ISEN
! I
L. e ]

o HyHIHLA (V, =5V, 25°C)

o ATRLKERH IR, DS

& 18. DRV8833 HEK]

— 1A RMS Hijii. 4A IEH T (PW)
o TERIEAEERE: 2.7V £ 10.8V
o PWM SeZH H it v =55 AT F i PR |
o T ARG B 7Y R T N ke e

n] CAIKB] A 38 B AL B — 5820 3k FE AL
{& MOSFET i@ HBH: HS + LS 360mQ

3A RMS Hijii. 4A IE{EH R (PWP fl RTY)

Copyright © 2016, Texas Instruments Incorporated

A HMFH RMS BN 1.6A, IEEHERN 2A ($24t PWP I RTY $#3& %10
A H HFH RMS HJR 9 500mA, I BTN 2A (PW 33

24
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41.2 CC2640R2F

CC2640R2F 282 — s iEd MAK L MCU. L3 EE T CC26xx R4, & A A I8
IRTh#E 2.4GHz S 4ies k. & AAMIKMA IR RE A MCU HLi LA AR DhRERC AR, AT A8 5 ) it
3, GG /N A et i H DL R AR REIRCR AR S R S I 1211 CC2640R2F AL — LA
48MHz Jii#iz 1T 1) 32 fii. Arm Cortex-M3 Ab3E#s(E A3 ab 2%, HEAF M IResE, HhafFE—4
MR BRI BRI E (S0 B 19) o IR EER A AR & S /NI L S, dEEH TR
GrIL Aoy A T RERRAE RS O T B ERCEARRRI S 5dE . Rk, CC2640R2F #fFEH &S T2 FEA
FE P Ay /NS RAR 5 F M -2 o IR IR IE 3% 28k A /E ROM 1, J£ H7E Arm Cortex-MO
AEERES b EMUSAT o MRS T GG AR R REFNTNFE, FEREBUNAF LA . AT AN Tl.com 4 273K HK
W # o

SimpleLink ™ CC26xx wireless MCU

RF core

cJTAG

Main CPU

(X

ARM®

Cortex ®-M3 Digital PLL

8KB DSP modem

cache
ARM®
Cortex ®-MO

General peripherals / modules Sensor controller

1C 4x 32-bit Timers Sensor controller
engine
2x SSI (SPI, pW, TI)
12-bit ADC, 200 ks/s

128 Watchdog timer
2x comparator

10/15/31 GPIOs TRNG
SPI-I2C digital sensor IF

AES Temp. / batt. monitor
Constant current source

32 ch. uDMA RTC

Time-to-digital converter

DC-DC converter 2KB SRAM

Copyright © 2016, Texas Instruments Incorporated

19. CC2640R2F JHER

CC2640R2F 451k
o TR
— ThigsE K1) Arm Cortex-M3
— EEMBC CoreMark®if-4yr: 142
— Bk 48MHz f s i
— 128KB F %t AT mFEINAF
— B8KB %ff SRAM
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— 20KB @ikttt SRAM
— 2 5| cITAG 1 IJTAG it
- SCFFEZR (OTA) TH
TR T AR A SR s 1) 2
— WML T RGHAR S H FIBAT
— 16 {7 2K
— AR RI 1) 2KB B KR SRAM
A =A% 22 8], ROM e s kAN AR /7 . AR DAL 0 7 42 il 35 A0 51 S I aee 5
R4 ROHS i34
— 4mm x 4mm RSM VQFN32 3% (10 4> GPIO)
— 5mm x 5mm RHB VQFN32 #3% (15 4 GPIO)
— 7mm x 7mm RGZ VQFN48 (31 GPIO)
S
— A BT AN A R B AT GPIO
— DUASEA I B (8 AN 16 AriFi#Rak 4 4 32 fritit R, ¥IRH PWM)
— 12 {7 ADC. 200ksps-. 8 iHiEl% 5 %
—  FREL A LU S
— TR L AR
— g RE FLE
— UART
— 2 /NEZBEATHE:D (SSI) (SPI. MICROWIRE A1 T
- I’C
- 12S
- SEIFE B (RTC)
— AES-128 %4 filk
- HMNERAELE (TRNG)
— 10. 15 5% 31 4> GPIO, HAREGRT AT il 2 3% 150
- 3CFF 8 A AU R
— SRR AR AR
YR R G
- A LN ERERE S
Wb A2 A
5 SimpleLink CC2590 Il CC2592 i ¥ & #3 JC 4% 55 1k
— 53H 4mm x 4mm FI 5mm x 5mm VQFN %% SimpleLink CC13xx 5| 3%
K ThHE
ol b N A A
o IEWIL{EH/E: 1.8 £ 3.8V
o SMERESEA: 1.7 £ 1.95V

26

e A4 95 AA /i, ATSEH 5 AF LU s 08 A iy HL B 47 JR INF E RE B2
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- AL RX: 5.9mA
— HYPERR TX (0dBm): 6.1mA
- APFEHER TX (+5dBm): 9.1mA
- BHPFERA MCU: 61pA/MHz
— A¥EFE MCU: 48.5 CoreMark/mA
— AU AL RIS 8.2uAIMHZ
— ML 1pA (RTC iZ1T, RAM/CPU {#£5)
— SRWTHYR: 100nA R AESMNE R )
o SIRER S
- HRINFEHET 4.1 MVEHHAN 2.4GHz UK %
— RS RS O TARIHAERE F oy —97dBm) « A] i $5M: FIBH W4 A
— EHTARIARIE T 102dB HERK A
— A +5dBm [ ] g fE g TR
- BumElZEs RF #:0
— EHTRES AR LT R 5
« ETSIEN 300 328 (IR
« EN 300 440 2 2% (BR#D
« FCC CFRA47 % 15 #7r (LD
« ARIB STD-T66 (HA)
o LRNTFRMAE
- DhReA T AT R B
— AFPWAFE RF ELE M2 RS %5
- HUEaRWrEE PC A
— Sensor Controller Studio:
— SmartRF™Studio
— SmartRF Flash Programmer 2
- HTF Am [ IAR iR AR TAE T &
— Code Composer Studio™
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413 TPS62745
TPS62745 J& — K BRI FE [R5 I R 56 3 8%, BFXHMEIhRE oLk N T T4k . iZ 83 F U H FE 400nA
A A FELUA B AT S (R E 0 H U o T4 R Rl T T R S E A A T vt B DA A T R0 R Ak A Lt
(0 Li-SOCI2. Li-S02. Li-MnO2) fitH, A i O3St b gt i . A\ R E IS 10V, Bt
FVFEH USB ity I AN 78 K BH RE AR B (it He . HH @ I DU VSEL 51 A &, TPS62745 1 HLETEEIN
1.8V % 3.3V, TPS627451 [ ETEE A 1.3V £ 2.8V. TPS62745 @it — /Nl H B 25 S S B 20
PR R A . EH 5] EN_VIN_SW 3 il i A 350 N HEL TR ok F s i e i 2 22 51 0 VIN_SW. =%
LT AN A, F2 LI BRR AN ADC FIS N K . 24 s YR B R AR T R R Be RE R, TP e 2 E shk
. TPS62745 X H/NMY 12 5] 3mm x 2mm WSON #f% .
N g
VOUT = ‘:—!;
1 ] %
T Limit C:\r/\z(a}rator
en[ b Uralow Pouer L[ J@F
vseLs o V‘Nj> wng Vj>JEl} ey o
VSEL 4 A Vs e, VIN_SW
20. TPS62745 HERE
TPS62745
o 3.3V & 10V Mf N B E L
o 400nA HLTUERAS IR
o FUIRHL KT 15pA I IIRCR L 90%
e =ik 300mA ik ER
o WK IR DCS-Control™
o K Sr B &
o 16 MRl ik R
— 1.8V % 3.3V (TPS62745)
— 1.3V £ 2.8V (TPS627451)
o EREINHETFL
o VOUT £ ThRE
o R HLYRIE F
o SRR 3.3uH B 4.7uH HEEE TAE
o /N 3mm x 2mm WSON Ff 3
28 5] 4 45 AA HLjl, FTSCEL S 4L H A i LI &4 I B R 2
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HER]

4.1.4 LP55231

LP55231 & —#JLIHIE LED Meahds, M T NBahi &gt eROR . RSB EAR, SR e T H
VS N5 LED. Zas i A ERFE P At ds, WIAEANE T AL B 842 A 15 DL N I8 AT .

LP55231 > IPC HeA 4% 4% L IR A PUAS SR e bl . INT 51T T T EXT Ot 7 91 45 SRR i A Ak 2%

(g T e

o T, ZERFRA MR EAGE I, ATSEELZ A LP55231 A M FEL . MRYE LED IE

[ FEL R R [ b B AR A R 2, WA YIS AT R VE R N DR I B RGR . 2 LED R BAEI, %
SFRES H BhE AT R, ATHS 25 IR RV FERE 2 10pA CHRRUAED o AR DYAS N Y R A B e v

e
o
[ [
0.47 uF 047 uF
c1+r< Wm- CZT‘ WCZ'
VDD [T [T
on 1.25-MH:
1uF -2o-MHz L |
W T OSCILLATOR CHARGE PUMP vout
- 1X/1.5x
"o
4 N T 1
PWM PATTERN
| GENERATOR
PROGRAM
VEMORY | | PWMPATTERN | |
50H TO 6FH; GENERATOR
VREF 96 INSTRUCTIONS
77777777777777 PWM PATTERN
» | GENERATOR
BIAS
A
b T 12-8IT PWM
PATTERN
ASELO 4 CONTROL
»> TEMP v v
ASEL1 comp
? seriAL oL [] | o2
REG
SCL DATA [ (')
scL] $‘
4% 3
SDA[ b2
« 8BIT I =S Oy e Ml g =
INT | conTRoL MAKIOM = =tk 3
>
TRIG CURRENT S m]ee -
-« > . CONTROL o ~
m
DET DIA Voo ] 3
> o =
EN « > 2
e 7
—a s
»> | | o7
< (') =]
* _rw g fg
T oY D8 =
— k3
\7 D9 *“
THERMAL IDAC AND HIGH &0 [ =
SHUTDOWN SIDE LED 3
DRIVERS =
T ono

Copyright © 2016, Texas Instruments Incorporated

21. LP55231 }EE]

LP55231 4%

o 3AMSIRIREFHATIIEE, 9 NIRRT 25.5mA [T gnfEE L, 8 i IR E R A 12 f
PWM il 73 #f 2

o HEREAL Ix/1.5x 7 EH HAT AR - ROREIL 94%

o NCRTEIL 93% [ LED K2

o FHAHE B CA K R A S O Th g ) FE A 2

« WHE LED ik

e 200nA HLAIFFHL T

o HFTEER; 1y, = 10pA (B

ZHCU176C—August 2016—Revised June 2018
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o PHZEHI 1°C AW D
o RIGMIELSHE
o KAE SRAM F& 717124
o NTURF HEL S
o YEM CED IRZhER
o NS HRE A
415 CSD25310Q2
XFE 19.9mQ. —20V P @B e, & T DUEE H B B EEARE M N B  E SE A R AR F
I BEAIMAR AR . 1Z e R SHE B H S SON 2mm x 2mm Y8Rt i il /Nt 28 R <R —4k, SRR
AR R TR 2 ] 57 PR S F (P B AR 2 i
L ]
- o | —
S| 1, — : 1 815
| |/ S I |
| |
[ 1
. l ’» : [
_.,
o LJ___J:___J 2f®
. i 7 [
G| 3 }— : D —:—1 41D
FO112-01
K| 22. CSD25310Q2 # 4 i &
CSD25310Q2 ¥k
o HMK Qy M Qg
o (KT
o [RHAFH
. THR
+ ¥4 RoOHS
e SON 2mm x 2mm ¥kl 3}
30 &/ 4 75 AA Hith, FTSCHL S 4E LA st E A7 dr H LA 3 N7 B B BE B 2 ZHCU176C—August 2016—Revised June 2018
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4.1.6

TPD1E10B06

TPD1E10B06 #5142 —# R A/ 0402 £ 234511 HiliE ESD WS HEMIH] (TVS) & . XK TVS Y
FE At £30kV Hfih ESD Al £30kV IEC KRRARY, HEA —/ M EY TVS ZRE ) ESD {7 1%,
T SRR E MG 5 o 1% ESD fRIF HE ZR % AN 12pF, & T 3CFFmik 400Mbps 4 4%
1) S Ah B . 0402 HEETFEATARAE, (8 T4 01228 3 25 (8] Z R A B

1
|

|
2

Copyright © 2016, Texas Instruments Incorporated

23. TPD1E10B06 #EH

TPD1E10B06 $51k::
o AAMRHE /O B IRAE R G4 ESD R
+ |EC 61000-4-2 4 4% ESD {4
—  +30kV il
—  +30kV AU
+ |EC 61000-4-5 /Rifi: 6A (8/20us)
« 1/O HZF 12pF (HL7U{E)
* Rpy 0.4Q C(HLAI(E)D
o HREFHEN 16V (/M
o BRI 100nA oK fED
o 10V HHAIHE (e = 1A B HIHRAME)
o TMiRSEZIEH: -40°C % 125°C
o IHZEAI 0402 RS (Imm x 0.6mm x 0.5mm)

ZHCU176C—August 2016 —Revised June 2018 &1 4 75 AA HlE, ATSEH S fFLLL %fmﬁﬁﬁﬁﬁﬁaﬁffﬁlﬁﬁ%ﬁﬁéf})ﬁ% 31
1

TIDUBV3 — http://www-s.ti.com/sc/techlit/ TIDUBV3
AL © 2016-2018, Texas Instruments Incorporated



http://www.ti.com.cn
http://www-s.ti.com/sc/techlit/TIDUBV3.pdf

13 TEXAS

INSTRUMENTS
yNl www.ti.com.cn
5 (YN

K HEEANRT EVM BN TR A
51 f#FHEL

24 B~ T HT TIDA-00757 2% ¥ it HfEff. PCB A 3.5 35~} x 4.0 3a~FRMETE . Aid, EFRISREF
AR BT A5 R 45 N AME R SF . PCB AT 1 B~ e 30kt b, vl DAZEPAT SEI0 = I S A H

PFET and
Jurmper
Battery

Buck
Conwerter
LED enable jumper
tlotar

Dirie
Block

LED block

BLE and
MCU Blodk

Kl 24. BREBISH BRI

AR . AR B I1, FP AT DA it 5% 55 Bt AR o . FIH J1, 3]
LLEIE 6V Ao R I S A R AT s . 35 L FAR PG ML, o 3V HLIRAUERES] LED WKahdt. =il
BUMIRI LR IZ4T LED W, 35 FIEFIJCH G o AR ZE T i B3 ra L R & i BRI 5 PA Sz DRVB833 HL
MLzl gt 1°C WA LED 42 2% Wil s 60 T B4 N A, S8 JTAG Zfefick.

CC2640R2F 1 PCB RN TH A N SR EALE . 7S RGB LED LA EHEFI/E CC2640R2F M, W
A~ LP55231 LED ##I#3i.F LED 7. B & —Siidl. =P aa T4 A, e

TR
32 %UE f71L TAA Hh, ATSEBE S AFLLE HIbAE A dr H LA R N B RE S ZHCU176C—August 2016—Revised June 2018
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52 ZFHg LIEFRE

TUEWAESR N J1 R OL T 2238t ARn 23z s )y Bt el )5, &8N LED SZRVE R A

M, LUEZH P # O IER N GES K 25) .

K 25. #r e )8 3h LED

AAT W A 2R, F P44 (S2. S3 F1 S4) WIS Wit i ANEThfE. %K S2 5, ¥ITE— &%)
YT6354K, 754 RGB LED ¥ met £ M [E it . S3 IR HLRTHE. MW E % T S3 5L 10 B )5

ik, S4 WAHINLEIR. BNUMAERRIZ T S4 80 10 #/E1Fik. v T ST, e

LightBlue™ ] iOS N HIZEATINR . W LAAE &A1 & LA A HAdIE T 821 . 20k 7 Samsung® Galaxy

Se6 L B-BLE MHIIZhAE. A RAMMZSH it e BFKEAD IR, 152046.3 5.
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6

6.1

6.2

BN

Y 15 [E] 1
iZ Tl %% A 448 T1 ) CCS %t (A 6.1.0) . BLE SDK 2.02.00.31. TI-RTOS 2.18.00.03

M Arm gaiFas TH 5.2.7 AT . B4R CCS MR fh&3s & IEmik B E . Ak
TRAERIEZ(5E, 1ES R BLE SDK HISCR SCAFJep#E4Ef) (CC2640R2F BLE AN A#6FT) -

SN CCSHiH

1. #T7F CCS.

¥ Project T HF%.

i%F Import CCS Projects....
1P k541 Select archive file.

S %] TIDA00757_BLE_Peripheral_Stack.zip X235 0 B . WA BRI B, 0 [ 4 T S0
£ E C:\t\TIDAO0757-Firmware.

6. KiF/E 75 Cik kT TIDA0O0757_BLE_Peripheral_Stack.
7. i Finish 4240
8. HELE 2% 7, LA TIDA00757_BLE_Peripheral_App-

ok~ N

I, CCS TAEIX N HA TIDA00757 _BLE_Peripheral_App 1 TIDA0O0757_BLE_Peripheral_Stack i H .

Az R[] A4

1. ¥ TIDA00757_BLE_Peripheral_Stack i H ¥ & Jyi&h 35 H 3% F§ Project — Build Project 4= B i% i
Ho A pr — 3k 3/ TIDA00757_BLE_Peripheral_Stack.hex £ T
TIDA00757_BLE_Peripheral_Stack/FlashROM ({4311,

2. ¥ TIDA00757_BLE_Peripheral_App 3 H # & Jyi% 25 H 346 ] Project — Build Project /£ &%l H .
A i 33k SO/ TIDA00757_BLE_Peripheral_App.hex fi7 T
TIDA00757_BLE_Peripheral_App/FlashROM {3+,

TR 11

JEITE ] 10 5 EIERARESIR B85 I3 %323 SmartRF06 EVM (10 31 Arm Cortex R 28 P410)
Wt Tl A8 R TR . 7E SmartRF06 EVM |, J4UEFF 55188 N USB, 34 VDD to EM BkzksE
B, fEMECE Y, SmartRF06 EVM 5 CC2640R2F ftH. HxREZ(EL, ES M SmartRF06 EVM C#Y
(SWRU321).

34
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A T 5 HEFEH 3] SmartRFO6 EVM [IIEMIRE, 155K 26, FTLMER P BH X TIDA-
00757 #t474mFE: Code Composer Studio 5% SmartRF Flash Programmer 2.

sl

W

SmartRFOB |||
Evaluation Board

‘Q;
INSTRUMENTS

TIDA-00757E1-

/

& 26. %% SmartRF06 W55 TI S & -8 DLk T g A2 AR

6.2.1  f#f Code Composer Studio™ 47 4wFE

PATLL T DR, LUER CCS #EAT4ifs:

1. %% TIDA0O757_BLE_Peripheral_Stack 3 H{EAWESITH, AE%ESF Run — Debug, M N
TIDAO0757_BLE_Peripheral_Stack.

2. %% Run — Terminate 5 13k,

3. &#% TIDAO0757_BLE_Peripheral_App Tl H{E A2 IH , #A)5i%4#% Run — Debug, M Tk
TIDA00757_BLE_Peripheral_App.

E: IERIR T B LA R AB L Stack T H I A4 7 EHAT RTIR 0P R R ZREE Stack ITH, A

PATEUT B IR:
1. RN
2. NN
ZHCU176C—August 2016—Revised June 2018 TEH] 4 7 AA Hth, FTSEHLS FFLLLE %iﬂﬁﬁ%ﬁﬂgﬂﬁﬁﬁlﬁﬁ%%ﬁé@gé 35
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6.2.2  {§[ SmartRF™ Flash Programmer 2 #4174 #%

PATLA R B8, LMEA SmartRF Flash Programmer 2 3T 4mFE:

1. F#E 23 SmartRF Flash Programmer 2, w5 LA R MHEFRER :
http://www.ti.com.cn/tool/cn/flash-programmer.

2. $THF SmartRF Flash Programmer 2.

1E Connected devices & 0 H, CC2640R2F %|7E XDS100v3 FJ7. WRKRFIH, A IR KL

SmartRF06 #| TIDA-00757 1%, X5 Hidi Refresh #4H ¥ astt. R B8 CC2640R2F #4114
GEZ B 27) .

£ Main &I~ 91, i Multiple 54

Hidi Browse 14191 /i3 TIDA00757 Stack hex XCff.

iy Browse #4133 /12| TIDA0O757 App hex {4

B ERETE Play #4805 P78 UG R S 2] TIDA-00757 H.

w

N o o ks

m SmartRF Flash Programmer 2 - Texas Instruments

Smart ™Flash Programmer 2 e 172

Connected devices:
4 XD3100v3, XD3-06ER12202... |

Info Page | MAC Address

Flash image{s) Image Overrides

4 USB Serial Port (COM11), CO... ) Single Customer Config
@ Unknown P’ . Selected files: 7

4 Profific USB-to-Serial Comm ... @ Huiple [ Disable [] KespC
@ Unknown Program sers/CCS_workspace/TIDAOOTST_BLE_Peripheral_App/FlashROM/TIDAOOTSY_BLE_Peripheral_4&pp.hex Clear al

Flash lock
Program ers/CCS_workspace/TIDAODTST_BLE Peripheral Stack/FlashROMTIDADOTS?_BLE Peripheral_Stack.hex Clear Last "

D Write-protect pages

[ ]

I:‘ Lock debug interfac

Actions Hide optiong=<< v MAC Addre

Erase | Program | Verify |

Flash Address BLE: Ox|

[ ]

|”] Retain secondary E

@ CRC check
Refresh Auto-detect
Selected target(1): | M skip |

Q! ecte & Entire source file
© Allunprotected pages C @ Pages filed with
@ Pages in image @ Exclude pages in image filed with: m
® Specitcpages: [N | © Excluce pages: —

Erase all unprotected pages, Program entire source image, Verify with readback and compare °

4 Status Clear

State: Normal access
Flash size: 128 KB
Ram size: 20 KB

Chip revision: 2.2
Package size: 5x5

& 27. SmartRF™ Flash Programmer 2 it &

36 %UE f71L TAA Hh, ATSEBE S AFLLE HIbAE A dr H LA R N B RE S ZHCU176C—August 2016—Revised June 2018
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[ETEATT

—z

8. SmartRF Flash Programmer 2 Ji# PR BRBUE RS 2 5B GEZSHHE 28) .

Smart

Connected devices:
4 xostony

m SmartRF Flash Programmer 2 - Texas Instruments

™Flash Programmer 2 e 172

Info Page | MAC Address

-

Selected target(1):

CC2640

Wireless MGU
2.4 GHz BLE

i Flash image(s) Image Overrides
4 USA Serial Port (COM11), €O
erial Port (| i3 ) Single 5 ) Ci Config
@ unknown p i Selected files: —
4 Prolific USB-to-Serial Comm ... @ Multple [ Disable [] Keep C
® unknown Program 5ers/CCS_workspace/TIDAODTST_BLE_Peripheral_App/FlashROMITIDADOTST_BLE_Peripheral_App.hex Closgad
Flash lock
Program ers/CCS_workspace/TIDAGOTST_BLE_Peripheral_Stack/FlashROM/TIDAOOTST_BLE_Peripheral_Stack hex Clear Last i
D Write-protect pages
I:‘ Lock debug interfac
Actions Hide optiong<<< v MAC Addre

Program | Verify |

@ CRC check
® Readback

| M skip |

@ Pages filed with

) Allunprotected pages & Entire source file

@ Pages in image

& spectcpages: [N

Erase all unprotected pages, Program entire source image, Verify with readback and compare

@ Exclude pages in image filed wiith:
& Pages
@ Exclude pages:

Flash Address BLE: 0x|

L ]

|:| Retain secondary E

State: disconnected
Flash size: 128 KB
Ram size: 20 KB
Chip revigion: 2.2
Package size: 5x5

4 Status

=Verification finished successfully.
=Reset target
>Reset of target successfull

6.3 IBfTEMF

28. SmartRF™ Flash Programmer 2 IR SRS

N7 5 TIDA-00757 #7385, 1834 H LightBlue iOS B iPhone 6 #EATIINR . HoAh T & s F w] BLA
1TiZIhRE. Cllk T Samsung Galaxy S6 LM ] B-BLE fIThAE.
1. WiIF SmartRF06 R H145 5 TIDA-00757 s (iR CART A PAT ZHAE)

A

PR J1, DIWIT RS RS .
DU AA AR B Rt R R, B A 6 AR
I IFBOERE J1 K R RE B R SE, DA RO

VE:

TIDA-000757 [ LED 22Xt N4Ek, LAEREFIEEIEIT

5. 7E iPhone )5 A Bluetooth,
6. i&{T LightBlue .

ZHCU176C—August 2016—Revised June 2018
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7. BEMERIME GESRE 29 .
eoeee ATRT 7 1:10 PM 7 % 89% mm)
Info LightBlue'| Explorer ar
Peripherals Nearby
Unnamed 5
-6 No services
.1 TIDA-00757 ELock N
55 1 service
Virtual Peripherals
Log (J PunchThrough
Kl 29. BFESME I E
8. Hiili TIDA-00757 ELock #M&#HTIER: (EZSHIE 30) .
Interrogating...
TIDA-00757 ELock
& 30. TIDA-00757 IE7E %8 FUIH
38 1/ 4 5 AA It FISE 5 DL L Bl 75 dr H DA e N7 9 & e 4 2 ZHCU176C—August 2016 -Revised June 2018
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[ETEATT

9. —Hi&EH, HATCLERREGEAE LT B OF

ssses ATAT F 111 PM + § 89% EE

{ Back Peripheral

TIDA-00757 ELock

UUID: 8F46246B-CAAB-58C2-FEG9-0D8FD14DD169

Connected

ADVERTISEMENT DATA

Device Information
System ID
Maodel Number String

Serial Number String

Serial Numi

e Revision String

iare Revision String
Rev: 1

Software Revision String

_./ PunchThrough

ZHE 31D .

sesee ATAT = 1:15 PM v % 88% .

< Back Peripheral

TIDA-00757 ELock

UUID: 8F46246B-CaAB-58C2-FEG9-0D8FD14DD169

Connected
ADVERTISEMENT DATA

‘Yes

NDA-00757 ELock

0 =~

570

=0

Device Information
System ID
Medel Number String

_./ PunchThrough

B 31, ) R vl
10. RN FEFEEHS, X5 Hd7 Lock State JE 1 (HZ K 32)

sssse ATAT =

< Back

TIDA-C0757 Tl Design

Serial Number String

Serial Number

Firmware Revision String

Firmware Rev: 1.0

Hardware Revision String

Hardware Rev: 1.0

Software Revision String

Software Rev: 1.0

1:15 PM

Peripheral
Viodel Numper String

7 3 88%

Clone

Manufacturer Name String

Texas Instruments

Regulatory Certification Data List
<1e006578 70657269 60656674 616C>

PnP D
<010d0000 0010015

UUID: FO0O07570-0451-4000-

B0O00-000000000000

Lock State (0:Unlock, 1:Lock)

Properties: Read Write

UUID: FOOO07571-0451-4000-B0O00-000000000000

Log

(J PunchThrough

32. B IR T

ZHCU176C—August 2016—Revised June 2018
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11. £ $“Lock State”)B8 2 J5, 234K B sl m 8t 2 R A .
B M%E, 5T Write new value &7 .

5 01,

111 PM 7 3 89% )

< 0xF0007571-0451-4000-B000... He

TIDA-00757 ELock

Lock State (O:Unlock, 1:L...

UUID: FO007571-0451-4000-B000-000000000000

Connected

READ VALUES
Read again
00

WRITTEN VALUES

DESCRIPTORS

Lock State (0:Unlock, 1:Lock)
Cf L D tion

PROPERTIES
Read

[V VETSRRY VA

SN

(J PunchThrough

K 33. B RS E T

33 1, BUERE NS (H0) .
7E Android™B-BLE N, TS NASFRF: 00

12. fESCAHER G NME 1, R Done” GBS 34) o XA @ V(8 3 e, AL b LBess 7F

AH M LR R LED.

senwe ATAT F T11PM ~ % 59% EN)» ennne ATAT F 111 PM = % &9% E
£ Back Edit Value 4 0xFO007571-0451-4000-B000... Hex
H TIDA-0075T ELock
=4
‘ Lock State (O:Unlock, 1:L...
UUJID: FOODTST1-0451-4000-B000-000000000000
Connected
o1
D E F
A B C
7 8 9 )
4 5 6 DESCRIPTT
Lock State (0:Unlock, 1:Lock)
1 2 3
aQ 0

./ PunchThrough

34. IEFPENSHE (1)

40 e A4 95 AA /i, ATSEH 5 AF LU s 08 A iy HL B 47 JR INF E RE B2

Fitit

TIDUBV3 — http://www-s.ti.com/sc/techlit/ TIDUBV3
AL © 2016-2018, Texas Instruments Incorporated

ZHCU176C—August 2016—Revised June 2018


http://www.ti.com.cn
http://www-s.ti.com/sc/techlit/TIDUBV3.pdf

13 TEXAS
INSTRUMENTS

www.ti.com.cn [EPEATT
13. fECAHEFR N 0 GES MK 35) , AR5 Hdi“Done”, f ELALHIAH S ) 7] g d%

semee ATAT F 1:11 PM + % S8% W senne ATAT F 111 PM -+ % 28% EE
¢ Back Edit Value £ 0xFD007571-0451-4000-B000... Hex
Hex TIDA-00757 ELock
; Lock State (0:Unlock, 1:L...
UUID: FODDTS71-0451-4000-B000-000000000000
Connected
READ VALUES
Read again
000
D E F
A B (&
WRITTEM VALUES
7 8 9 .
Write new value
4 5 6 o ®
01 @

I8l 35. HHBUREE (0)
14, RAE 30 B IARS AN, Ko R RSN SIS 2RI 36)

Disconnected Alert
The peripheral has disconnected.

Dismiss

Bl 36. ANE BN T

ZHCU176C—August 2016 —Revised June 2018 /4 95 AA /Bl TS5 fﬁﬂi%ﬁﬁﬁ/ﬁ#ﬁ%ﬂﬂﬂ%ﬁ@fﬁﬁﬂﬁ%i’%é 41
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i i B

7 Mt E
FAVL AT RE A TIDA-00757 Z5 Wit i RN ANF T R GEEAT 7K, Lo SRR bH B ) YR SE 15
o 8.5 FIXFILHHT TR A AL A T AR A B ED T A A IR A B B B AT AT I

7.1 HJE

R TG RARHELL, i 5V BIFCNIZS B, RO R H Tz e I I R T e b A
BT RS T N B . BT LAIERE 5 ARAE RN T, S AR B 5y 09 7 i TR o, FEJREAE BV 1A 3
T - oy SN = S == 8 P (=20 < I = = e == 50 = == 51 P 2 R e A B = 4 DR (=SS
HE FRATRXT BT T, FEIRERER] J1 BT, i 37 thR. B 37 R T ATk

it LIRS B R IR B

K 37.5V HFEZRE

1/ 4 75 AA Ht, AISEBL S 4FLLE I AE A5 vy ALBD & 47 FE INAE I B RE B 2 ZHCU176C—August 2016—Revised June 2018
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Wi 8 &

7.2

7.3

T AR TEA IR

FAEM T Tektronix®DPO 7054 75t i as KA IRA SR P 5 IR Z BT . 1ZHT IO RIAs e
i PR AN AR U I SR T I BRI . 2R 7T LATHSEAS H KT A ac 18] 4 DB R~ 2204, BAEDIS
RRACREH AT ME, RO SRR EREAEH AP . RG] T Zon s v R i P (R .
D A =i W /i R <R 225 1 R N2 P o (R B IV S G P VA e e R O e
B, WP 38 . FEREEN R PE A8 B B B R R, FRAIEER 1T PR A DN 12 P ELER ) R R

10812

EXAS
INSTRUMENTS
Jw1 TIDA-00757E1-

195
ez . o
1
{
ca £ 5
LU PP
Smart-Lock
t v os
&
- o
1

B 38. J1 b At/ FE BE A0 0P B

LT

N TS HBIT TR IE R TARRE LT R 07 20, AR ENUER D] — e TR E G2 B 2R —
WD) o FRATEE HUCHR e S LR R T bl — /MR R I AR A S T TR, v b
B . XA A L LRENEAE A2 B AR AR 2 BT a6 g% . 133 Tizueit, FapLE RS /N 1 B B AT O
fER -

(TARECA 1 SR, AL ZHa1T K20 1.8 B4 REBUE B8 1k . i T i pLm = 8oa L, pr
AW EHR 1.8 # I HEUZATI A, ELRIR IR AL EUE B0y 4V, HAUE 713808 9.3mN-m.,

ZHCU176C—August 2016—Revised June 2018 1E/H 4 75 AA Ht, FTSEH 5 FELLLE %imﬁﬁ%ﬁﬁﬂﬂﬁﬁﬁlﬁﬁ%%’%@gé 43
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b BrARS AU, 5 SO IR EE 08 R G S TS RO . A A R A R R A
EHERS (Y S48 B AT HT o

8.1 HIFERZI K

8.1.1 % 1 i HA AN R R
J1 WEHE HETE 6.4V 2 3.7V IIVEE N AEE), 3V BEH BRI HEEE TPL Al TP2 4Abdilfs. £ 3 FH 145
.

R 3. F N S

MNHBE (V) K (V)
6.4 3.00
6.0 3.00
5.6 3.00
5.2 3.00
5.0 (FrFRfED 3.00
438 3.00
44 3.00
4.0 3.00
3.7 3.00

TPS62745 MIRCR A TI ) WEBENCHe W i T E#ATH E I . K 39 FE 40 AR ER THEL R,

Efficiency (%)

94.75
— V|N =37V
94.25 // — Vjn=5.05V
03.75 / \ Vin=6.4V
/ AN
93.25 AN
. \\
92.75
\\
92.25
BN
1.7
91.75 \\\
91.25 \\‘\\
A
90.75 —]
90.25
0.025 0.075 0.125 0.175 0.225 0.275

Output Current (A)

39. FEEHH B 5 8% (TPS62745)

e A4 95 AA /i, ATSEH 5 AF LU s 08 A iy HL B 47 JR INF E RE B2

Fitit
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8.1.2

40 S 7 B AL R e

95 wy
94 LN
B 1= =<\
92 F
91 /
90 ,;
89

88
87
86
85
84
83 — V=37V
82 — V|y=5.05V
gé ‘ VIN =6.4V
5x10°° 1x10°3 1x107? 1x10t  5x107

Output Current (A)

B 40. 258 BV YE BT PR R A H FRLR S5 KR (TPS62745)

N\

R

Efficiency (%)

™~~~

BN RSP BT A

FEL Y ) 1 B B T (4R RS 1T AR, (H S FRUETE BV bR /KF . TIDA-00757 £ it 11 K 2 20 78
H EL IR AL BV FRRREL R o Ak, Fh R A A R G, JF H 45 0T RE SR BT A 1 L AL
FORIAFR RS A 2 5, T A IRCA LR . 2R 4 FERHOS T BALIE TR B AE R AP . B
PLEFR T 6.4V 2 3.7V [YEE], 2R VDT AA Hh 5K R BEHEIL 6.4V JF HLBF R AR Vi, N
3.7V,

R4 BABES Y

MARE WEAE P (A) P (MA) P& fi i (V)
6.4 2.46 45.20 3.0
6.0 2.38 45.09 3.0
5.6 2.32 45.05 3.0
5.2 2.17 45.86 3.0
5.0 (hafkfED 2.099 49.52 3.0
4.8 2.007 53.10 3.0
4.4 1.848 55.63 3.0
4.0 1.68 58.96 3.0
37 1.54 60.24 3.0

8.2 fKIJ#E Bluetooth® #H15
TEARTHFEHR T A, BATIEE 1) FR AR G e A R AR, 1 LA A 1 R Bl G P A L
o AV T/ L BELAS 2 0 2 S TR T B R G (/N AL e 7 528 1 RSB PR 2% T
ZHCU176C—August 2016—Revised June 2018 /T 4 5 AA i, ATSEHL S FELLE sl 8T A7 diy FLBE A5 97 JE I A7 1) B RE B 2 45
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Kl 41 BoR T ERBIIIEIE . Bl A s Bk 8] A HERS G H R S BRI ME, Ak, FRATTE T 50.048Q
1) S . FL BH 2%
i i 1 i | i i i T | i m i i i 1 i i i i i i 1 i i i i 1 i I‘a | i i i i i i i i i i i i B
; . . E
ADWVERTISEMENT PACKET TRANSMIT E
50.04& OHM SENSE REZISTOR ]
. 2 -
TP “'::
\-\"‘«-..h 7]
| | 1 | | | | | | | | | | | | | 1 | | | | | | | T | | | | | 1 | | | | | | | | | | | | | | | | | :
( @™ s0.0mvidiv 1MQ Bys00M | 80ps (e / s5.0mv J(20ms  200.0ks/s 5.0ps/pt
T 3.92ms i
@™ 9.9ms 27 acqs RL:4.0k
€T 101.01Hz Cons May 03, 2016 11:35:28
Value Mean Min Max St Dev Count Info
@T® max*  [1458mV  [14578125m [1458m  [1458m  [0.0 1.0
@ Mean  |61.85mV  [61.848986m [61.85m  [61.85m 0.0 1.0

K 41. {KIh#E Bluetooth® |~ #&%i iR

ISy 61.849mV, R HATTT LBk LA B AT DAAS 22 i £ K% 9.9ms HOBKE b, P Hidi

1.236mA.
S HI = (61.849mV)/(50.048Q) = 1.236mA (14)
46 %UE f71L TAA Hh, ATSEBE S AFLLE HIbAE A dr H LA R N B RE S ZHCU176C—August 2016—Revised June 2018
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Kl 42 R 1T AR LR E B . TIDA-00757 275 1% 1T 500ms X HIEAE B AIEEIG T 7%, U

UL fevras 5 BT . 18] 42 52 41 BRI SRR e LB RO 4R INRRCAS o A T E BRI BRI Bk R

CC2640R2F [N # B/ B s IEE N T — AR R AT 7o L.

T T T T | T T 1 T | T T T T | T T T T | T 1 T b_ T T T T | T T T T 1 T T T T T T T T T T

ADVERTISEMENT PACKET TRANSMIT £ T

S e
50.04% OHM SENSE RESISTOR

R | 3 i
i i {1 18
| | | | | | | 1 | | | | | | | | | | | | | 1 | | T | | | | | | | | | | 1 | | | | | | | | | | | | | N
( @™ s0.0mvidiv 1MQ By:500M (@™ / s5.0mv J( 200ms  200.0ks/s 5.0ps/pt
1acgs RL:400k
Cons May 03, 2016 11:40:53
Value Mean Min Max St Dev Count  Info
& max* 144.0mV_ [144.00781m [144.0m  [144.0m  [0.0 1.0
& Mean 2.846mV  |2.8457585m [2.846m 2.846m |n,|1 1.0
B 42. {KIh#E Bluetooth® | %1% % & 3
ZHCU176C—August 2016—Revised June 2018 1E/H 4 75 AA Ht, FTSEH 5 FELLLE %iﬂﬁ%ﬁ%ﬁﬂﬂﬂﬁﬁ‘ﬁlﬁﬁﬂﬁﬁg%% 47
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— H ¥ 5 TIDA-00757 Z 5Bt fixt, it iiEFAES S A AE . K 43 Sor 7R ER KR
T R IUAPIRAS o e U R R — o, kb KBS

! ! | ! U ! | Im ! ! | ! ! ! ! | ! ! ! ! 1 ! Id ! ! ! ! ! ! ! ! ! ! I ! !

DEVICE PAIRED STATE

e
50.042 OHM SENSE RESISTOR

. Y R
e g 4 09 9 409 0 00 00 94 0 |
[mau.nmwuiu 1MQ By:500M ] & -1.1ms [ﬂm S 65.0mv ] 2.0ms 200.0kS/s 5.0ps/pt
@™ 6.56ms Preview Single Seq
@™ 7.66ms 0 acgs RL:4.0k
@ 130.55Hz Cons May 03,2016 11:37:59
Value Mean Min Max St Dev Count Info
T» Max* 104.3mV_ [104.26563m [104.3m  [104.3m 0.0 1.0
Mean  [39.45mV  [39.445136m [39.45m  [39.45m  [0.0 1.0

K 43. {KZh#E Bluetooth® 284 $iE
AT 15 #R T A0TSR P 2 R
SFEIHL = (39.445mV)(50.048Q) = 0.788mA (15)
FFERY) 7.66ms [ RAER KA T2 HIGE = 0.788mA.

— B3I S] TIDA-00757 2% it PRIl 2B R_ M~ A, Bkt I CeiE, BLsSE
IR, MR AL 5 A ) P ARG

48 %UE f71L TAA Hh, ATSEBE S AFLLE HIbAE A dr H LA R N B RE S ZHCU176C—August 2016—Revised June 2018
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Wi Z

EATE R 44 R iR, TESRAFERDIRA T 30ms. 30ms &4 i HTE A P B s R i in s — I 5 1
30 WA IRFFA 2. 3.7 P EFRARILIT & TR

U | I& ! ! | ! ! ! ! | ! ! ! ! ::

» .- . . +

DEWICE PAIRED STATE

50.043 OHM SENSE RESISTOR

TP {

|l {”k

RREEN

|
i1
L2 _J

( @™ s0.0mvidiv 1MQ By500M | T [28.0ms (e / es50mv J[ 50.0ms 200.0ks/s 5.0ps/pt
2.0ms Preview
@™ (30.0ms 0 acgs RL:100k
& 33.33Hz Cons May 03, 2016 11:39:30
Value Mean Min Max St Dev Count Info
@B max*  [119.7mV_ [119.74219m [119.7m  [119.7m  [o.0 1.0
@ mean  [13.15mV  [13.149821m [13.15m  [13.15m  [0.0 1.0
K| 44. {KT1#E Bluetooth® 2344t ) BUHE £0.4% % 5 1
8.3 fFHlHEIM

EE S 0 R A A e ) HL RV AR T LATS PR AL . AELEINITE], TIDA-00757 Z2 5 B0t v (i HiA
ST A HLEHEIRA S, AT S VPRSI AL AT o JRAT T T 17 /I R U2 v B 8 S DM/ L . R
3.7 WS, WSS E RO R ILERR L0 4.TuA.

ANIZ— N TR R BRI AIZER] LED 240 N RA R AL BT . 28 8o L E Hiie
e, FIMNZTR LS T TERIE BT 1 OUE S et . S BUC SUBi i — LR 2 2 B bl R
BT P S B TSR AR 2 AV RIS [a) (8] B8 Y 24T

8.4 HYIHIR
FiIFiS 1.8 0, {H LED BEIJEFHI4R4: 2 15,
8.4.1 ok 0 NN 57

H B [ R BR ], BT, BT IR IR B oK IR ARG 1.259A, - H 2 FMei g 1E K
SR 27.67TmA. ] 45 R T Eh AL HL R S S S A .
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INSTRUMENTS
W E www.ti.com.cn
er T T T T T T T T T T T T T T T IQ—L T T T T T T T 1 T T 1 T T 1 T T T T T T Bl
oS i
y ]
1.8 Sec LOCK MOTOR /0 LEDS ‘ —:
UNLOADED [ ]
e L S o e A '
i -
| 1 | L | | | L | 1 | L | 1 | | | L | L B L | L | | | L | 1 | L | 1 | | | 1 | L | 1 | L | N
( @m 200ma/aiv 500 By2soM | @M [10.0ms (™ / 400ma ][ s00ms 200.0ksts 5.0us/pt
& 1.99s Run Hi Res
@ 2.0= 56 acqs RL:1.0M
&% s00mHz Auto  May 11, 2016 15:20:05
Value Mean Min Max StDev Count Info
@ Mean  [24.03mA  [27.674243m [22.19m  [33.0m 4.438m  [7.0
& Max* 1.259A 1.2739331 [1.259 1.285 9.731m  [7.0
45, HIUFT AA ELHAEER 1.8 B ANAS] (Z5F LED)
50 1/ 4 75 AA Ht, AISEBL S 4FLLE I AE A5 vy ALBD & 47 FE INAE I B RE B 2 ZHCU176C—August 2016—Revised June 2018
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K 46 Tox T AHEI SR ELE, (HiZS%%0H 5V BIEALE . BT IR AR B B, X ME R TS
FHMAIEERIRZ . B LA, ey 1.259A, T HLYE L B IR 4RIy 1.92A, BN fRIAR g o
FME BE RN~ . (M 27.67mA HnE| 43.717mA) .

T T T Ier T T T T | T T T T | T T T T | T T T IQ—L T T T T T T T 1 T T T T T T T T =]
&l i bi
: 5
S POWER SUPPLY |
1.8 Sec UNLOCK MOTOR WO LEDS bl kil
UNLOADED ]
«
L B L | L | I | L | 1 | L | 1 | | | 1 | L | 1 | L |_
( @m 300ma/div 500 By2soM | @M [10.0ms (Ee® / 402ma ] s00ms 200.0ksts 5.0us/pt
& 1.99s Run Hi Res
2.0s 35 acgs RL:1.0M
500mHz Auto  May 12, 2016 12:06:02
Value Mean Min Max StDev Count Info
@ Mean  [17.15mA  [43.716825m [-33.35m  [443.9m  [88.55m  [25.0
& Max* 1.92A 1896422  [662.2m  [2.736 [359.4m  [25.0

K 46. 1.8 M= EBNMAS (2 LED)

MBI A6, AU %225 B0 th R A B SR B R S R A, DM EE RbriEfb . 2 BrAE#% 5
PRAE DI L, SRR AR F A i (R EB I (E) T, A REAE BV IR B PT. HEOCER — A2, HitE
A7 FLTTHARPR A, i AR

ZHCU176C—August 2016—Revised June 2018 1E/H 4 75 AA Ht, FTSEH 5 FELLLE %imﬁﬁ%ﬁﬁﬂﬂﬁﬁﬁlﬁﬁ%%’%@gé 51
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K 47 Box 7 LED ZEHAME TS BBUE F1F . BUC HIHT 2R S B a A F . 2 BA R B
N 42.756mA. It AR RIIZAERISE R, R IT IR # BFURIER /N, B R R IR BT — R

i i i Ier i i i i | i i i i | 1 i i i | i i 1 IQ-I— i i i i | i i i i | i i i i I i i i i | i i i i B
5l & i
y ]
5V POWER SUPPLY 2
1.8 Sec LOCK MOTOR W/O LEDS |
UNLOADED 1
| | | [ | | | | ]
| R EE N A EEE L T A T L L A A S ]
«
L [ L | L | | | L | 1 | L | 1 | I | 1 | L | 1 | L | ]
( &=® 300mA/div 500 By250M | @B [0.0ms (Ee® / 402ma J[ s00ms  200.0ks/s 5.0ps/pt
& [1.90s Run Hi Res
@ 2.0s 36 acqgs RL:1.0M
& [s00mHz Auto  May 12, 2016 12:06:22
Value Mean Min Max 5t Dev Count Info
@ Mean  [18.73mA  [42.755946m [-33.35m  [443.9m  [86.9m 26.0
Max* 1.914A  [1.8970872 [e622m  [2.736 [352.1m  [26.0
K 47. 1.8 B HBHBUE (M LED)
52 1/ 4 75 AA Ht, AISEBL S 4FLLE I AE A5 vy ALBD & 47 FE INAE I B RE B 2 ZHCU176C—August 2016—Revised June 2018
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Wi Z

K 48 &on T A M LED & MF MR EBUE F1F. BAMEN T LED, ETEMEMIK. BiiRIEmIR T

RIS, X BE S S U AR RE 1 2 (A N B

5 POWER SUPPLY
1.8 Sec UNLOCK MOTOR W/ LEDS i
UNLOADED

WDC

(Ee® / 402ma

] 500ms 200.0kS/s

( &z® s00mavaiv 500 ByzsoM | qeEB[Go.0ms
& 1.90=
@ 2.0s
& 500mHz
Value Mean Min Max St Dev Count Info
@ mean  [25.39mA  [41.132091m [-33.35m  [4439m  [8226m  [29.0
Max* 1.903A 1.8987156 [662.2m  [2.736 [332.8m  [29.0

48. 1.8 B #F HNAEST (JAH LED)

Run Hi Res.
39 acqgs
Auto  May 12, 2016

5.0us/pt

RL:1.0M
12:07:23

ZHCU176C—August 2016—Revised June 2018
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Ve e
LED J¥ I Eral a8 2 #b, W LAE R 2e i3 B 2] LED FAIRR, MEHENIEIE R GG 0.2
¥, ATUAE R LED Hayi. & 49 Esr 7T LED JEAIIKRE.

T T T T | T T T T | T 1 T T | T T T IQ-I- T T T T 1 T T T T T T T T T T T T T T T

| . . . BN

5 POWER SUPPLY
1.8 Sec LOCK MOTOR W/ LEDS i
UMLOADED

e il e (b e [y

WG
| 1 1 L | 1 | L | | | L | 1 | L 1 1 | | | 1 | L B L | L | | 1 L | 1 | L | 1 | | | 1 | L | 1 | L |
[ 300mA/div 500 By:250M ] & [-10.0ms [ﬂ_fd-OZmA ] 500ms 200.0kS/s 5.0psipt
& 1.99s Run Hi Res
@ 2.0= 40 acqgs RL:1.0M
&S [s00mHz Auto May 12, 2016 12:07:50
Value Mean Min Max St Dev Count Info
@B mean  [29.96mA  [40.760678m [-33.35m  [443.9m  [80.85m  [30.0
& Max* 1.922A 1.8994923 [662.2m  [2.736 [s27.0m  [a0.0
Kl 49. 1.8 B HBHBE J5H LED)
8.42  TEHHNLHEFEL

R 5 EES TR A 4R TR, RS R E AR, RIS ] i, T

T 5V IR LLSEERHEAL .

R 5. FEENG R L
FHAHAE BV) Ve fH AL T35 L
fEBL (2 LED) 1.920A 43.717mA
BiE (2 LED) 1.914A 42.776mA
figts (A A LEDD 1.903A 41.132mA
BiE (JAH LED) 1.922A 40.761mA

54

g@iﬁAA%Myﬂ%%siui%%ﬁﬁ%ﬁﬂ%%#ﬁ%ﬁ%%ﬁﬁ?
w1
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www.ti.com.cn W H
8.43  fEHNLHEIEIY

T I ER BN UITEAE R ER i, KR DRSS AN T 2 AL SE PR 2 [ 1 R e
I TBUE R BURAT A PR R B AR AT M . A SRR A LE R R T AR R, 5B A SCRET7.3 357
TP K50 BoR T TR (ZEH LED) MIEE—DEIEAMIER. — IR IR IE S 2 B E LI R IE
FAIEL e 241 TR TT A6 A FUATLREIN S B DA S AR R T TR B LA (R OB, A RETT AR R A K, TR
AN sl N

T T T T | T T T T T 1 T T T T T IQ—L T T T T 1 T T T T T T T T T T T T T T I_
J i
: ]
5V POWER SUPPLY 2
1.8 Sec UNLOCK MOTOR W/O LEDS i il
DEADBOLT COMMECTED |
s ST S 1
«
| 1 | L | | | L | 1 | L 1 1 | | | 1 | L B L | L | | 1 L | 1 | L | 1 | | | 1 | L | 1 | L |_
( &m 300ma/div 500 Byi250M | @B [10.0ms (@™ / 402ma J( s00ms 200.0ks/s 5.0psipt
& 1.09s Run Hi Res
@ 2.0 33 acqgs RL:1.0M
500mHz Auto May 12, 2016 12:03:27
Value Mean Min Max 5t Dev Count Info
@ mean  [33.07mA  [45.947414m [-33.35m  [4439m  [9213m  [23.0
©o» max 1.923A 1.8943289 [662.2m  [2.736 375.3m  |23.0
K 50. 1.8 P S B ABHLAREE (Z5H LED)
ZHCU176C—August 2016—Revised June 2018 TEH] 4 7 AA Hth, Wséf/fﬂsffﬁ(t%i&ﬁ%ﬁ#ﬁﬁﬂﬂ%#ﬁlﬁﬁ%%’%@g? 55
Wi
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TE2EH] LED R F8UET e BA A% B B, WK 51 hER. 7E250 LED M4 2 P INfR
BT FI R KL 46mA. 2 P INEE T TR -1 LI K208 48mA.

T T T T | T T T T | T T T T | T T T IB‘L T T T T | T T T T | T T T T T T T T T T T T
£
y
5 POWER SUPPLY
1.8 Sec LOCK MOTOR W/0 LEDS P
DEADBOLT CONWEGTED
i R P
L 1 | L | | | L | 1 | L | 1 | | | 1 | L | 1 | L |
( &z® 300mArdiv 500 By250M | @eEB[A0.0ms (M ez® / 402ma J( s00ms  200.0ks7s 5.0ps/pt
& 1.99: Run Hi Res
2.0 30 acgs RL:1.0M
& soomHz Auto  May 12, 2016 12:02:51
Value Mean Min Max 5t Dev Count Info
@D Mean [31.59mA  [47.996782m |-33.35m  [443.9m  [98.97m  [20.0
Max* 1.895A 1.8895946 [662.2m  [2.736 403.6m  [20.0

K 51. 1.8 Mk ENLBiE (Z2H LED)

56 %UE f71L TAA Hh, ATSEBE S AFLLE HIbAE A dr H LA R N B RE S ZHCU176C—August 2016—Revised June 2018
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X LED Ja B, &l 2 Fhfd sl AR -3 i vE #E R 2mA. & 52 R 53 4o TR
BiE EIE . MEIRSPY BIRTHFE N 48mA, Bie PR
50mA.

T T T IQ’ T T T T T T T T T T T T T T T IQ—L T T T T T T T T T T T T T T T T T T T T

& POWER SUPPLY

1.8 Sec UNLOCK MOTOR W/ LEDS - - —:— :
DEADBOLT CONMECTED

[m 300mA/div 500 By:250M ] & -10.0ms [gfd-OZmA ] 500ms 200.0kS/s 5.0ps/pt
& 1.08s Run Hi Res
- 2.0= 28 acqgs RL:1.0M
&S 500mHz Auto  May 12, 2016 12:01:41
Value Mean Min Max St Dev Count Info
@B Mean  [41.42mA  [49.804271m [33.35m  [443.9m  [104.5m  [18.0
Max* 1.931A  [1.8875704 [6622m  [2.736 426.6m  [18.0

K 52. 1.8 M HBEMLFEST (J5FH LED)

ZHCU176C—August 2016—Revised June 2018 1E/H 4 75 AA Ht, FTSEH 5 FELLLE %iﬂﬁ%ﬁ%ﬁﬂﬂﬂﬁﬁ‘ﬁlﬁﬁﬂﬁﬁg%% 57
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T T T Ia? T T T T 1 T T T T T T T T T T IQ-I— T T T T T T T T T T T T T T T T T T 1 I_
5l L i
. g]
5y POWER SUPPLY |
18 Sec LOGK MOTOR W/ LEDS T B
DEADBOLT CONWEGTED [ ]
o I [ B o S B S .
YD o
| | | | | | | | 1 | | | | | | | | | | | | [ | | | | I | | | | | | | | | | | | | | | | | 1 |_
( &z® 300mardiv 500 By250M [ memm [o.0ms (Ee® ./ s02ma J[ s00ms  200.0ks1s 5.0ps/pt
& 1.99= Run Hi Res
2.0s 27 acgs RL:1.0M
[T (500mHz Auto  May 12, 2016 12:00:43
Value Mean Min Max 5t Dev Count Info
& mean  [41.28mA  [50.207325m [-33.35m  [443.9m  [107.7m  [17.0
& Max 1.928A 1.8850203 [662.2m  [2.736 439.6m  [17.0

8.4.4

8.5

Kl 53. 1.8 M B8 E (J5H LED)

FR LSS

6 BT ST TEHIERNEN A NELSS R, T AEbEeE, RS REAARERE R, FIRAIIRE
L, TR 1 5V R DASE LI 45 R br il .

R 6. THRANGRLL

SFEENEE (5V) WA FRLYAT PSR

fiet (Z5H LED) 1.923A 45.947mA

BiE (FH LED) 1.895A 47.997mA

st OsH LED) 1.931A 49.804mA

i UaH LED) 1.928A 50.297mA
1 B HEL 7

N TR R A A, AT 5HE T TIDA-00757 S Bl fE S AN IEATIRAS PRI, FRATIENR
AR TR L. RTIAREA T RTIARE A R UL BHLA LED 18T IRE T P it v 14k
RIS THAE T 2000, HEISE BRSNS R FEAFR 1R DL AL T2 RE 1)
SN TE] o A BTSSR AT 24 /NI TESE L, DN BATMBGELE 24 /NIRRT R A 24 ASBIUE SR B
Po HITFRA 24 /NI, BEAR By Bt LA O L F) LT A7 i

58
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8.5.1

8.5.2

8.5.3

E: BrARS A U], IR &S R i A B B mAR (GRTASE mWh) 9 s,

BALA LED Pk
8.4 i Ei4S T HALFN LED FI P14 s IXSE sy TS AR % Fe B 7 i e FH IR VH B e . AR B e A
(B (LED AT 1TRE) , HATIA 2 PN H-FEIET A 50mA. B3 H 24 /N FF R TE#E, 1548
AN 16 AT 17,

Duty Cycle of Motor State = Events x Event Duration x X L — x L
24hrs 60 mins 60 secs (16)
Motorl,,q = LED and Motorl, 4 x Events x EventDuration x X ! — 1
24hrs 60 mins 60 secs a7
Motorls,g = 50mA x 24 x 2 secs x x 1_ x 1
24hrs 60 mins 60 secs (18)

HIHL 1a, = 0.028MA

{EIh#E Bluetooth® EBLRASF IR

H1 T A5 MR DA W A JE Bk P AP A, R AT DATHSR 24 /N IR S F T AR . 7.6ms (11
PRI 0.788mA. ZiHEE 30 AP EESEIN (8] AR THAE I A bk i O Bt . LED AL A el b 5 e
ik, PRl 2B B A A PR Fp 2 AV KRNI o S PRI i K o 2 [R] PR R B 30ms

BLE Connected PulsesPerEvent — ConnectedTime —MotorEvent Time

Connection Period (19)
BLE Connected Pulses Per Event = 30 sec —2 sec
0.03 sec (20)
Duty Cycle of Connected State = BLE ConnectedPulses x Events x EventDuration x x 1 —x 1
24hrs 60 mins 60 secs
(21)
Connected l,,4 = Connected l,,, x BLE Connected Pulses x Events x Event Duration x X ! — L
24hrs 60 mins 60 secs
(22)
Connected | 4= 0.788 mA x 302 | 24,0076 secx —— x— — x !
.03 sec 24hrs 60 mins 60 secs (23)

#EH% 1, = 0.001553mA

{Zh#E Bluetooth® | FEIRZ-T- X B

9.9ms WRIHFERS ) #E Ik b 18] " F 3 Mt 9 1.235mA. CC2640R2F Y 7F K 1E: & Se ks AL IE TR 1B 4T
IR IET FEEEE; R MR DR 3 T JR S B I2 47 (8] Aol 251X B 1

24hrs x 60 mins x 60 secs — (Connected Time x Events)

Number of BLE Advertisement Packets =

Advertising Period (24)

Duty Cycle of Advertisement State = BLE Advertisement Pulses x Pulse Duration x x L — X 1
24hrs 60 mins 60 secs
(25)

Advertisement I,,,, = Advertisement I, x BLE Advertisement Pulses x Events x Event Duration x X L — X !
24hrs 60 mins 60 secs
(26)

. 86400 — (30 X 24) 1 1 1
Advertisement |, =1.235 mA x x.0099 sec x x — X

0.5 sec 24hrs 60 mins 60 secs 27)
ZHCU176C—August 2016—Revised June 2018 B/ 4 95 AA /Bl TTSEBL S 4R LUE j e A v AL IR NI B RE 81 S 59
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8.5.4

4% 1, = 0.024249MA

SFEIRFHL R
FATIE 7AALRT, KA MR T SRk Z 10 B F 2 IR AR . BRI, 4G VR B T4
HURBECR 1], LA B 8] Pk 25 B REANUAL T AR I 18] GiE 2B A0 28) - A5, KPR L
EAT AR R 3 GEZ AR 300 MRS 4.7TpA.

Standby Time = 24 hrs x 60 mins x 60 secs — Number of BLE Advertisement Pulses x Pulse Duration —Number of BLE Connected Pulses x Events x Connected Pulse Duration

(28)

RN 8] AL R BE AL T LIRS FN LED IRZS I 8]
86400 - (ConnlecttedTim.ex Events) x Pulse Duration — Connected Time — MotorAEvent Time x Connected Pulse Duration x Events
Advertising Period Connection Period
(29)

Time in Standby = 86400 secs —

86400 secs — (30 secs x Events -
Standby I, = 0.0047mA x | 86400 secs ( a ) 0,009 secs - 30SLCS 28808 ¢ nz6 Erents 1, 1, 1
0.5 secs 0.03 secs 24hrs 60 mins 60 secs

(30)

FEHL 1,4 = 0.004598MA

60

L?ﬁj_ f71L TAA Hl, ATSEBE S AE L A A iy HL B A R INAE I B REBE S ZHCU176C—August 2016—Revised June 2018
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8.5.5  fhHEHMhFE M

THEAG S R ARy, R RS S RGO, W DU RO 2 F R ISR AR B R R G2
®T7THMAKL3D .

R 7. SRS KRR A

RE S EIE (WA)
HLHLFI LED 27.8uA
RDIFEIEF Ot 1.6uA
IRIHREIE ) % 24.2uA
Gl 4.6pA
KROS5 LR 58.2uA
Battery Life in Years = Battery Capacity (mAh) x L x Derating Factor
Avg Current (mA) (8760 hr / yr) (31)
A3 31 AR AR it ) B AR
Battery Life in Years = 3000 mAH x 1 x 0.90
0.058178 mA  (8760hr / yr) (32)

K 54 LLH 7 TIDA-00757 22501t IS b 73 an MG s it A7 . BRI WL A5 A SE A, DR R (1 AL
B APHL B TR B SR MR 2 o ARAIIRAS T AR IS4 55 P VR M v T AE DK ) S 06 By B S Bl 451
fH.

120 N\ —— Theoretical
—— Experimental

Battery Life in Months

42 ~]

—

0 4 8 12 16 20 24 28 32 36 40 44 48
Number of Events per Day

54. £ 8RS Ed (BRESKRED

ZHCU176C—August 2016 -Revised June 2018 TE/H 4 75 AA Ht, ATSEBL5 UL %fmﬁﬁﬁﬁﬁﬁaﬁffﬁlﬁﬁ%ﬁﬁéf})ﬁ% 61
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9 B A
9.1 HESFEFEH
FETRHEME, 152 H TIDA-00757 H it o
9.2 YREH
BURNEYIENE #1555 TIDA-00757 3L S
9.3 PCB #fifg#iX
AT Wit E RS, TIDA-00757 2% WilRA T 4 |2 PCB fif&. 5 EZAREESHEMZ, F=ZHTHIENR
itk (R - TURRIRER T M0E 5%, REANKEERA BT, T4 T 2% &it
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