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T TPS389006 #% 11411 B HL Fusion Digital Power Designer 12C GUI
B TPS38700S-Q1 # A1  _L H1 AT i 541 Fusion Digital Power Designer 12C GUI
B2 MSP430 A= R4 Hi FELUREN LU A R A Code Composer Studio H' [ MSP430 .C {55
Rk TPS389006 i TPS38700S-Q1 i rlkr Fusion Digital Power Designer 12C GUI
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IR AN A T H . Code Composer Studio & i TLALI C/C++ gy WA gmiESS. LREMER
B S, MERE MR LR Z HAhThAE. % 1ilA Code Composer Studio T fi#f5 % CCS I L 5 EH T
Wiz TR

EHRE
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1. K MSP430 i3] TPS389387EVM JEHS I 51 . 17 MSP430 (1) TPS389387EVM Hi i A i 5 H 741 i B
TI7m . HifRk GND 5 -5 A N bR £ 285 FH DT AL .

2. K HURZERES MSP430 At EALK USB i .

3. HIRARIEZR 2-2 TR R IERE T T B .

BE
1. F# Code Composer Studio IDE (CCS) LA%w#i% EVM [I4%HS
a. A A mgwmEHTHER , HRXARLFR.
b. CCS Al il &7 Aok, FHikE MSP430 I , SR 5 F4k4E T 4.
2. TEIHE EVM BT ARG .
3. JA3h CCS HHMILENTAEX . S ti.com L CCS AU LASRIG S L Hi b
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b. ff “Project” > “Import Existing CCS Eclipse Project” . %14 main.c {3 77 TRE H .
4-1 X EHEAT 7

Name Date modified
power_tree_sim 8/5/2022 4:04 PM
L4
power_tree_sim
Select Folder Cancel
B 4-1. f£ CCS HEHTRBF

c. i OK.
d. CCS Az LI RvFH /" S B &R TREAMAM KR EirickETid , Difk CCS CikH|ix
T2, W 4-2 FR.
&7 Import CCS Projects O X

Import CCS Projects E/L

Import existing CCS Projects or example CCS Projects.

@ Select search-directory: C:\Users\aO500873\Desk'top\GreenIandiEverestiPCB\cod|| Browse... |

() Select archive file: Browse...

Discovered projects:

1 power_tree_sim Select All

Deselect All

Refresh

[] Automatically import referenced projects found in same search-directory
[] Copy projects into workspace

Open Resource Explorer to browse a wide selection of example projects...

@ Finish Cancel

& 4-2. 7£ CCS HiRFIZ TR
e. WIHE CCS KE/REEIFC , WMAXRBKE BN TIEX A DAL TR 7 LS E dy 4 s iZ T
FE SRR e 11 ] 751
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f. RS, ARES O ATES g% CCS 1. TAEX WK 4-1 Fs.
& CCS - power_tree_sim/main.c - Code Composer Studio - x
File Edit View Project Run Tools Scripts Window Help
=R 4 o = - vievigviay Avio - » a @ B
% Debug * = B Variables % % Expressions ! Registers =

C Getting Started 12 main.c =
1#include <msp43@.h> A
2#include <stdio.h>
3#include <math.h>

D utput vo. B
1668,1660, 3960, 2508, 2580, 2560, 2580, 2500} ;
start up
FORE USING v
Hv=n

O Console *
No consoles to display at this time.

Writable Smiart Insert 267 :1:10572

&l 4-3. B BA&AUSH CCS T/EKX
4. iR LA A BRAE IR

a. BEFESUBRIEA B TR 8 4T ZATARWT ¢
const float outputVoltages|[] = {1600,1600,1600,1600,1600,1600,3000,2500,2500,2500,2500,2500};
55 BB ME #R BT TPS389006 2 i Il s AL 4t FEL e o IR S8{H I DL ARy AL

b. ZHKEA B BIEHR G FEREFIR ARG S A MRS, ERWESE 1317, ZATHEWT ¢
const int requiresEN = 0;
iR =" JEHEEMER 0, WARERE IR ESRIMREE S . R EEREN 1, WHKERAFFIIRE
AR RENS 5 4 REJE Bl
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13 TEXAS
INSTRUMENTS

TPS389387EVM 1% i i www.ti.com.cn
5. ilidfE CCS TIEX ik Run > Start Debugging Kiz T/, HRELZER |, E&HE 4-4.

§8 CCS - power tree_sim/main.c - Code Composer Studia

X

File Edit View Project Run Tools Saipts Window Help
@ L) -

% Debug * = B o Variables Expressians !/ Registers 3 e
Load
@ Reset
Getting Started 5
1#include <mspd A
#include <stdi
#include <math
gconst float ou 2,3000, 2500, 2500, 2500, 2500, 2500} ;
Clock |
lg
Advanced
F11
Debug Configurations..
Breakpoint Types
2: = # New Breakpoint (Code Composer Studio) Eone e o
£ FORE USING I2 v
* Toggle Breakpoint Ctrl+Shift+8
Skip All Breakpoints Ctrl+Alt+B —
B Console a ebeo
\Io consoles to display at s fime.
Writable Smart Insert 267:1:10572

& 4-4. £ CCS Hiz TS
6. REBiEfT)E , F\EEIER.

a. BT ERk (J18) FRIL S 2 ISR R PR A i . N 7 ISR T ARSI A A
FFEHEEE 21,

b. AT EVM R LED KA e [ GE AN Ik i) IE B e . 15 S 3% 2-1 TF i LED ZhiE.

c. JEidi%{E MSP430 LaunchPad %4 ST, 51k AE 2K 4% 5 A i S B0 R L o A 420 2 i L P 3%
NG b H o TS I B T R B S I8 R BE A H SRAS A H AR L 4

d. 4-5 JEoR 1 L HFA PR =AME RS S 0 IE AR DLk H TPS389006 [ AH N [H] 25 ik it .

Utility: T Tektronix

Results
120V Search | raple
Draw

o) More ...

Rise Time
36.45 pis

A ey e AP ARy e ey A by e w s T st oo an B e By AR I A Iy P
Low resolution

ERE : 796 V

Low resolution

) g cha Horizontal Trigger —
2.00 V/div | 2.00 V/div | 2.00 V/div | 2.00 V/div 4,00 ms/div

o L) L) L) SR:25.0 kS/s Single: 1/1 ? 6 Oct 2023
500 MHz 500 MHz 500 MHz 500 MHz RL:1 kpts 06:57:30

ch1 Ch2

& 4-5. RAFB I ERFF5)
e. [&14-6 JEoR T Wi L8 AT = NMEREAS 5 A IE R LUK 19 TPS389006 (AR M ]2 fik i -
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Utility

Results
Search Table

Draw
Zoom

Meas 3 (1]
Rise Time

32.80 s

Low resolution

More ...

et —, ‘-H.~,J'H‘w«r-«««»uﬂ—‘mq—v,a]‘\L‘—..Jn,«um«un+-u—:o—:vr:i\‘:rnT«w.uwuwa.u'w-.szw.nlxuﬂ-.ua—u.uﬁquww

Meas 4

Fall Time
32.80 ps

Low resolution

ch i Cha o Horizontal Trigger M
2.00 V/div | 2.00 V/div | 2.00 V/div | 2.00 V/div KPR ISV 4.00 ms/div [ N\ 480 mV [ Sampl

Ref :E::‘zi.:‘:sts Single: 11 5
& 4-6. B R8P 51
f. B 4-7 R T4E EVM FIERESRLUEERPE SN E . BHRLNE LRI U2 (1) R30 i
¥ k.

Stopped

& 4-7. ABESHL
7. DIP FFothn] F 35 sl #5314 o i A0 R Y Th R -

a. WHRKAEFW , W LED1 (D1) &5, w] LUE 426 TPS389006 HLJAHLAT DIP FF5¢ (SW1) X it 47
o HiXUE DIP FFR VI AN E RS | AN RIS F B, AT r= 4= b f &S 5% LED1.

b. WuEfHft 1 )5 , LED2 (D2) F=#2. A LM {2 TPS38700S-Q1 Mt DIP JF3% (SW2) X Htidk4T il
Ko HiXLE DIP FFRUIH B AALER |, MR EN #Fshc , MinfE LED2 K.

c. 4{fifk 2 FIMHAE 3 WiEER , LED3 (D3) A1 LED4 (D4) 4rfilssid. a7 L@ 5 LED2 A [H 5 2% it ik
FTHRAIE
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5 TPS38700-Q1 GUI iH
R :
* TPS389387EVM
+ USB-TO-GPIO2 % #: %
* MSP430 LaunchPad™ , MSP-EXP430FR2355
* MSP430 ZEH A/ HIEZ ( USB # micro-USB )
s ZIEERWES  HTREITHS L
o BRZLL , H TR InIEAL
5.1 GUI %3
DU PRI | 3T GUI %22
1. %% GUIL.
a. F#EIEHT TPS38700Q1EVM. ff Fusion Digital Power Designer - & GUI.
b. FTH T #BI A,
c. {EXGMMHSE 4, s Next.
ﬁl Setup - Fusion Digital Power Designer - X
TEXAS INSTRUMENTS  [RVVPRPRISES to the Fusion Digital
Fusion Digital Power Power Designer Setup Wizard
APP This will install Fusion Digital Power Designer on your
computer.
Itis recommended that you dose all other applications before
continuing.
Click Next to continue, or Cancel to exit Setup.
[ Next> |  Cancel
&l 5-1. Xl 23 & 0
14 TPS389387EVM I A i1 Ptk ZHCUBF5A - OCTOBER 2023 - REVISED FEBRUARY 2024
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d. BERVFAIEL , 2RJE mith Next.
‘ﬁ’-_.’;] Setup - Fusion Digital Power Designer -

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

Important - Please read the following license agreement A
carefully. This is a legally binding agreement. After you read
this license agreement, you will be asked whether you accept
and agree to the terms of this license agreement. Do not
click “l have read and agree” unless: (1) you are authorized
to accept and agree to the terms of this license agreement on
behalf of yourself and your company; and (2) you intend to
enter into and to be bound by the terms of this legally binding
agreement on behalf of yourself and your company. v

@I accept the agreement
(D1 do not accept the agreement

Bl 5-2. LA A L E H
e. HIFMAEGABEFRCIER . midr Next.

i3 Setup - Fusion Digital Power Designer -

Select Destination Location
Where should Fusion Digital Power Designer be installed?

Setup will install Fusion Digital Power Designer into the following folder.

To continue, dick Next. If you would like to select a different folder, dlick Browse.
| ogram Files (x86)\Texas Instruments\Fusion Digital Power Desiner Browse...

At least 72.6 MB of free disk space is required.

B 5-3. R EE
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f. X+ Select Start Menu Folder i£1i , /i Next.
ﬁ{-_’ﬂ Setup - Fusion Digital Power Designer

Select Start Menu Folder
Where should Setup place the program's shortcuts?

2R

To continue, dick Next. If you would like to select a different folder, dlick Browse.

Setup will create the program's shortcuts in the following Start Menu folder.

I exas Instruments\Fusion Digital Power Designer Browse...

[CJoon't create a Start Menu folder

B 5-4. ZAEE O - FFAA3E AR
g. XTUk EVM ok 22k, sidi Next.

ﬁ%‘ Setup - Fusion Digital Power Designer

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Fusion Digital
Power Designer, then dick Next.

Additional icons:

Create a desktop icon
Create a Quick Launch icon
Other desktop shortcuts

[[] sMBus 12C SAA Debug Tool
[J ucD9xxx Device GUI
Additional Tasks:

Add application directory to your system PATH

< Back Cancel
& 5-5. ZHEEH M - HAE%
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h. sidi Install %% Fusion #ff.
ﬁ! Setup - Fusion Digital Power Designer

Ready to Install
Setup is now ready to begin installing Fusion Digital Power Designer on your
computer.

Click Install to continue with the installation, or dlick Back if you want to review or
change any settings.

Destination location:
C:\Program Files (x86)\Texas Instruments\Fusion Digital Power Designer

| <Back [ sl | | cancel

5-6. LK EHH
i mdr Finish 58 %R 8 sh it .

ﬁ'] Setup - Fusion Digital Power Designer

TEXAS INSTRUMENTS Completing the Fusion Digital

Fusion Digital Power Power Designer Setup Wizard

APP Setup has finished installing Fusion Digital Power Designer on
your computer. The application may be launched by selecting
the installed icons.

Click Finish to exit Setup.

Launch Fusion Digital Power Designer

B 5-7. RARSERE M
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5.2 TPS38700-Q1 GUI REA ]

R R DL R P IR E | DAPOE HYE TPS389387EVM 14l TPS38700S-Q1. fEiZHLHE A [TH |, H|ATE 40
Bk ACT 5l G I RE 1 FERE 2 (55 .

1. MRAETT 5.1 %235 GUI. R %% TPS38700Q1EVM GUI |, i Bkidi% k47 .

2. ¥ MSP430 #4%F] TPS389387EVM JEEBIISI . £l MSP430 1) TPS389387EVM Hi % B Ji i HH V41 15
TIiI. Hafk GND 51 -5 A0 B B Bz 48 A VT L »

3. K MSP430 HJFLIERF] MSP430 At & HLA USB .

4. WHERARYER 2-2 HITER ISR T T A B

5. ¥ Tl (1) USB-TO-GPIO2 iE#:48 % £ 3] EVM 1) J19 FIit-SALIK USB dii 1.

6. K TI ) USB-TO-GPIO2 #H:#%iE#: 3] EVM it LG |, &8Pt Fusion Digital Power Designer.

7. miditi N 12C GUIL

w3 TEXAS INSTRUMENTS

Fusion Digiil Powar Daslenas
Version 7.4.2.2 [2020-12-21]

No Devices Found!

No compatible PMBus devices were found. Please check that the serial cable end of your USB adapter is attached to your device and
power is supplied to your device.

Scanning Mode: DeviceIDAndCodeAndICDevicelD
USB Adapter Firmware Version:  1.0.11

Bus Speed: Packet Error Checking: ALERT Pullup: 2.2ka v]
() 100 kHz (=) Enabled CLocK Pullup: 22k [V
() Disabled DATA Pullup: 22k [v]
Signals
SMBALERT #: ACK: High | Refresh |
Control Lines: * #2 #3 fad #5
(dlick to set) Otigh  Onigh  OHigh O High _) High Refreshal |
() Low () Low (®) Low (*) Low *) Low
| Change Device Scanning Options ‘ Retry \ ‘ Offline Mode ‘ | ExitProgram \‘ 12C GUI
& 5-8. Fusion ¥i@ & 0
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8. i “Change Scan Mode” i##% TPS38700x , #A )5 it OK.

File Tools

Q siip scanning for all || Change Scan Mode| | B> Start Polling | Polling Interval 1000 | ms
B | Address 4 | Device

Log

Timestamp Message

[ indlude poling activities

Fusion Digital Power Designer v7.6.6.Beta | No Adapter | INot Saved & Texas Instroments | fusion digital power

& 5-9. Fusion {{#E M

Polling Interval

AU Sccmaiio; [ Skip ] [ TPS538x0/53831 ] [ TPS5963c ] TPS38700x

T T ()
Allow address zero [

1d  0x01 34d Ox22 Py VR ey TPS38700x 2 WP TPS38700x
x o0 I | 35d 0x23 s1d 0x33 [EE [[] o7 oxes IR
W oo R | EEYReTY 17535700 52 034 (RS | s oxs

[V] 53 035 e | o oxs

d oxod R | 2 oxis 37 ox25 (e
¢ oos TR o

RN pssoox  [EEETIEA Ps3s700x V] 3 oxe7 ssd
7 oo [ |

0x

g
2
g

g
<] L]
3
g
3
3
g
<]
o
B

<1
g

0x46

0x47

40d 0x28 kS

3
&

g
<]
4

!!

[i}%:] TPS35700x 72d 0x48

o oo ] ] e oo EETI] < o R 4. 0us
Log
’: o 0x09 (R | i oxia (] a2 oxon [REIE PRI 17538700x 74d 0x4A —
10d 0oA [EERCHI | 27 oxis [RET PEVI %Y 1s35700x ssd oxe RN | 7 o
| Timestamp |
T o D w0 oo T > o EETTENC] o o
4 oo TR st oo R R o g
14d oxe e - | PR TPS35700x 62 oxx RO | 7 oxE
s o D 0 o 0 or .
16 ox10 [T PSRN 17535 700x (W pszsoox [V sss7oox |
[« w ]
4
Copy Log ClearLog [ include poling activities
|Fusion Digital Power Designer v7.6.6.Beta | No Adapter | INot Saved 9 Texas Instruvens | fusion digital power
. N
& 5-10. Fusion H#EFEH 0
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9. MiliE 07 LA Scan for TPS38700x , 4 TPS38700-Q1.

File Tools

Q Scan for TPS28700x | Change Scan Mode | P> Start Polling | Polling Interval 1000 | ms
2 Address 4 | Device

Log

Timestamp Message

13:09:13.249 SetPullups (Alert: 2.2 k2; Clock: 2.2ke; Data: 2.2kQ): ACK
13:09:13.344 SetPecMode (PEC): ACK

13:09:13.365 SetBusSpeed (Speed400KH?): ACK

5-11. Fusion 13#%& 0 - 134 TPS38700Q1EVM
10. KIi% EVM J5 , ¥ Click to Configure ( XA ) .

9 Texas Instruments - Fusion Digital Power Designer -8 x|
File Tools
Q, Scan for TPS28700x ‘ Change Scan Mode | P Start Polling ‘ Polling Interval 1000 ms
# Address 4 | Device
1 3ch (60d) TPS38700C Click to Confiqure
Log 1

Timestamp Message lﬁ
13:20:10.132 Scanning USB Adapter #1at address 121d (TPS38700x) for devices ...
[2CRead (Address 121d, Cmd 0x01): NACK <empty>

13:20:10.252 Scanning USB Adapter #1 at address 122d (TPS38700x) for devices ...
12CRead (Address 122d, Cmd 0x01): NACK <empty>
Scanning USB Adapter #1 at address 123 (TPS38700x) for devices ...

lZCRead (Address 123d, Cmd 0x01): NACK <empty>

13:20:10.471 Scanning USB Adapter =1 at address 124d (TPS38700x) for devices ...
13:20:10.524 12CRead (Address 124d, Cmd 0x01): NACK <empty>
13:20:10.580 Scanning USB Adapter =1 at address 125d (TPS38700x) for devices ...
12CRead (Address 125d, Cmd 0x01): NACK <empty>
13:20:10.694 Scanning USB Adapter #1 at address 126d (TPS38700x) for devices ...
I2CRead (Address 126d, Cmd 0x01): NACK <empty> :
13:20:10.801 Found 1 device. 3
Copy Log ClearLog [ 1ndude poling activities
Fusion Digital Power Designer v7.4.2.2.Alpha | USB Adapter v1.0.11 [PEC; 400 kHz] | |INot Saved R Texas InsTrumenTs | fusion digital power

E 5-12. Fusion F# & O - 3 TPS38700Q1EVM 52 %
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1. %&# “Refresh All” ¥ GUI 58 AT LA 2314 Bl & .
k3 Texas Instruments - Fusion Digital Power Device GUI - TPS38700C @ 60d (3Ch), 12C Address: 120d (78h) - 2 X

Faults | Change 12C Address

| % oi Changes | G Refresh All

f TPS38700C Device Specific | Registers.

Sequence Config |Watchdog Config |[Alarms (RTC) Config ol ™ =
— Time Config INT_SRC (10h) INT SRC2 (11h)
250 7 | F_INTERR |7 | F_VENDOR
Time slot between sequencing points = TIME[7:0] * SSTEP +T_min, where T_min = 125ps 6 EM_PD I''s ¢ spa I L
o I e {
TIME[7:0] | Min (-6%) = Typical | Max (+6%) 5 woT |5 RT_CRC
Powerp /Seep-exit | 2B sers 6250( 625 |us 4 PEC |+ p1sT m
Power-down / Sleep-entry | 2 sers 650f se25 |us 3 RTC 3 oo
2 Fen 12 15D 3
— Pins mapping- T
« IfPin not mapped (None), pin maintain previous state, unless entering BACKUP or FAILSAFE state, in these two states, pin is pulled Low. t|Eox = ?1 |EXCDED [
+ IfPinis mapped to one of the tme siot[1:15], pin will be up (Power-up/Sleep-exit sequence), or down (Power-down/Sleep-entry Ll LA il [ jpase Ena
sequence) within the time slot where 1stis first up (or down), and 15th is last up (or down).
| [ status Register - Control pro
Pins Power Up Sleep Entry | CTL_STAT (13h) LAST_RST (1Ah)
13 (CLK320E) 4th None 7 |sT_wp_en 7 [nRsT
— 1 NG
19 (EN1) 1st Nohe 6 | ST_VBBAT & WDT_RST
L 5 ST_MIRQ 5 NPWR_BTN
20 (EN2) 1st 3d 4 ST_NRST 4 | NEM_PD EN7
aee | s -  EATETI | : s
2 | AT_ACTSHDN 2 | WDT_SHDN e
22 (EN4) 2nd None 1:0 | 00b: SHDN, Power Up/Down 1:0 ‘oob!:’ Zormd ACT/SHDN pin
cont
23 (ENS) 4th None —
~a remey co | s Y L
< > < ¥
r CopyLog ClearLog [[] indude poling activities ]
Fusion Digital Power Designer v7.4.2.2 Alpha | USB Adapter v1.0.11 [PEC; 400 kHz] | TPS38700C @ 60d (3Ch) | Not Saved [ 4 Texas 1 fusion digital power
\
&l 5-13. TPS38700 GUI & 1 - FFAiAc BT+
ZHCUBF5A - OCTOBER 2023 - REVISED FEBRUARY 2024 TPS38938TEVM B4 iF s 21

TR
English Document: SNVU875
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUBF5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUBF5A&partnum=TPS389387EVM
https://www.ti.com/lit/pdf/SNVU875

13 TEXAS
INSTRUMENTS
TPS38700-Q1 GUI 1 #] www.ti.com.cn

5.3 GUI

AR T TS EVM 347238 TR A P AL (GUD. 1% GUI #4152 TPS38700-Q1 it , (HAFA GUI
IhREERIEH T TPS38700S-Q1. AR iZ#AstF A A4 Wi AN E |, 1621 TPS38700-Q1 £ idiE 12C n] Zwfe i
JE A KA 2R 2 .

9 Texas Instruments - Fusion Digital Power Device GUI - TP538700C @ 60d (3Ch), 12C Address: 120d (78h) - & X
File
Write to Herdware | X Discard Changes ‘ C Refresh All [ Store 1o NVM | Restore from NVM | Clear Faults | Change I2C Address
TPS38700C Device Specific Registers
Pins Config. [System Config | Contig|f Config)[Alarms (RTC) Config| = = @) [Statust
g 9 3 8 g % INT_SRC (10h) ] INT SRC2 (11h) _ =
— — LP_TTSHLD (27h) ——— 7 vF_llﬂERR 7 vu:_v:mon | ‘
NPWR_BTN long press time threshold. If 6 EM_PD 6 F_SDA EN1
NPWR_BTN is enable, this value T T T T 1
ey determines the minimum duration of the 5 |wot 5 |RT_CRC
NIRQ | 1 i NPWR_BTN pulse to be detected as T Taml [
< I “Long Press", Shorter is detected as # .P(( 4 ‘ns' e
NRST ! voo “Short Press”. 3 |RTC 3 1o
Threshold: 100 5 ms 2 FEn 2 |TsD N
AcTE TPS38700C woo 1 Fosc oo | |1t eccoe
- . — Debounce for AF pins (26h) 0 |F_NRSTIRQ | |lo pesp [em| Ena
Debounce time: sEims - - -
S xout [ Enable Debounce on AF10 (‘Status Register - Control @) || —
DA S anebo\mmAFn CTL_STAT (13h) LAST_RST (1Ah)
st Enable Debounce on AF12 - :SI_VID_BI 7 [wRst
6 |ST_veBAT s |wpT_RsT , Eve
's |sT_nRQ 5 | NPWR_BTN )
d 24 g % % 4 | ST_WRST 4 |NEmM_pD | 7
GP_OUT (25h) [2 | AT_ACTSHON |2 i ! N
l ENALY_F (20h) AF__OUT (21k), BN_STDR1(14k), EN_STDR2 (1K), l Gt Ganaral Dirniies Mt it ctate b 1:0 | 00b: SHDN. Power Uo/Down 1:000b: Normal ACT/SHDN pin b
< > < >
Log )
I
E—
Fusion Digital Power Designer v7.4.2.2.Alpha | USB Adapter v1.0.11 [PEC; 400 kHz] \ TPS38700C @ 60d (3Ch) | Not Saved | R Texas InsTruMENT | fusion digital power
{3 Texas Instruments - Fusion Digital Power Device GUI - TP538700C @ 60d (3Ch), 12C Address: 120d (78h) -3 X
File
Wiite to Hardware | < Discard Changes | C Refrash All | Store to NVM | Restore from NVM | Clear Faults | Change 12C Address
TPS38700C Device Specific Registers
i System C Al o
ans Conﬁg] ys! onfig [Sequenoe Cmﬁg][Watmdog Conﬁg}[Alams (RTC) Conﬁg] e W — ~
CLK_CFG (24h) [PiLonCre (ZAN) } - - INT_SRC (10h) INT SRC2 (11h) ST
Built-In-Self-Test (BIST) execution. Read-Only if CTL group is r T =
Load capacitance protected |7 |F_INTERR 7 | F_VENDOR
Always defaults to 0 when loading |6 EM_PD 6 F_SDA | EN1
| configuration from OTP I I
Crystal driver Enable AT_SHDN | (® Skip BIST when exiting SEQS or SEQ6 {50 |WOY 21| RIZRC
() Run BIST when exitng SEQS or SEQS if |4 PEC 4 BIST 2
CTL_1.FORCE_SHDN is equal 00b. Sl ilioo
QKK ol diver condiouaion BIST status at POR. ‘ j (==
2 |F_EN 2 TsD N3
t | 1 |F_0sC 1 |ECC_DED
Enable 6% error between external and AT_POR I —
internal oscillator |0 |F_NRSTIRQ 0 PBSP | N
Disable Frequency Dev [ Status Register - Control ) =S
nrst_i2c_lsb_en | (3) Disable O Enable CTL_STAT (13h) LAST_RST (1Ah)
Enable 4% error between external and sync_drv_en | () Disable (O Enable 7 |ST_WD_EN 7 NRST —
internal oscillator 6 |WDT_RST
syncen | (@ Disable O Enable O 1| ST_VBBAT =
5 |ST_NIRQ 5 _IPWR_B'IDI
— IEN_VENDOR (2Bh) 4 |ST_NRST AN N PD ez
Internal faults enable. Read-only if CTL group is protected 3 3 | ACTSHDN
[Jois_ecc bep_INT [ DIS_TSD_INT [] o1s_s1st_INT [J p1s_RT_CRC_INT 2 AT_ACTSHDN 2 | WDT_SHDN —
[[] p1s_NIRQ_INT [l p1S_NRST_INT [Jo1s_osc_INT [C] pIs_EN_INT 1:0 |00b: SHDN, Power Up/Down 1:0 x” ?:‘ormal ACT/SHDN pin
[ CTL_1(28h) | CL2(29m) 1l B
< > < - ] >
r Copy Log ClearLog [] Indude polling activities ]
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i3 TEXAS

INSTRUMENTS
www.ti.com.cn TPS38700-Q1 GUI 4%
3 Texas Instruments - Fusion Digital Power Device GUI - TP538700C @ 60d (3Ch), 12C Address: 120d (78h) S
File
Write to Hardware ‘ Discard Changes | ( Refresh All | Store to NVM | Restore from NVM | Clear Faults | Change 12C Address

TPS38700C Device Specific | Registers

[Pins Config) (System Config Config |y Config | (Alarms (RTC) Config | ALl — e
— Time Config INT_SRC (10h) INT SRC2 (11h) EN_STI
250 7 | F_INTERR 7 | F_VENDOR
Time slot between sequending points = TIME[7:0] * SSTEP + T_min, where T_min = 125ps 6 EM_PD 6 F_SDA EN1
TIME[7:0] = Min (-6%) Typical Max (+6%) 5 WDT [ 5 RT_CRC
Power-up / Sleep-exit 587.5 62505 662.5 Hs 4 |PEC 4 BIST | EN2
Power-down / Sleep-entry 587.5 625.0 E 662.5 Hs 3 RTC 3 Lbo
2 Fen 2 |TsD =y
— Pins 1
* IfPin not mapped (None), pin maintain previous state, unless entering BACKUP or FAILSAFE state, in these two states, pin is pulled Low. ijrosx S| Ecs e
« IfPinis mapped to one of the time slot[1:15], pin will be up (Power-up/Sleep-exit or down (Power-down/Sl try 0 |F_MRSTIRQ 0_[Pese ENg
sequence) within the time slot where 1st is first up (or down), and 15th is last up (or down).
: [ Status Register - Control &)
Pins Power Up Power Down Sleep Entry CTL_STAT (13h) LAST_RST (1Ah)
13 (CLK320E) 4th 4th None None 7 7 NRST fe—
19 (EN1) 1st Sth None None < £ S B
5 5 NPWR_BTN
20 (EN2) 1st 1st 1st 3rd 4 4 NEM_PD EN7
21 (EN3) 2nd ath 3d 2nd 3 3 [MTSiEm
! 2 2 WDT_SHDN —
22 (En4) 2nd 4th None None 1:0 | 00b: SHDN, Power Up/Down 1:0 | 00b: Normal ACT/SHDN pin
T control
23 (ENS) 4th 2nd None None =
na femey 4 1nb A 1as ¥ -
< > < >
r Copy Log ClearLog [[] Indlude polling activities ]
Fusion Digital Power Designer v7.4.2.2.Alpha | USB Adapter v1.0.11 [PEC; 400 kHz] | TPS38700C @ 60d (3Ch) ||Not Saved | #8 Texas | fusion digital power
& 5-16. FFIALE
3 Texas Instruments - Fusion Digital Power Device GUI - TPS38700C @ 60d (3Ch), 12C Address: 120d (78h) - & X
File
Write to Hardware ] Discard Changes | (& Refresh All | Store to NVM | Restore from NVM | Clesr Faults | Change I2C Address
TPS38700C Device
[Pins Config [System Config | Config| Config [Alarms (RTC) Config | ~ = D) [Statuss
s INT_SRC (10h) INT SRC2 (11h) (En_sTi
(%) Disabled 7 |F_INTERR 7 | F_VENDOR |
() On expires, first interrupt, then reset, then power-down according the Power-Down Mode
() On expires, then reset, then power-down according the Power-Down Mode Sl ED Bl=s0h ‘ o
(O On expires, power-down according the WDT_CFG.PDMD 5 |wot 5 |RT_CRC |
Automatic disable in sleep mode | eec il bl e
(%) Disabled automatically in sleep mode 3 |RTC 3 DO
() Enabled in sleep mode 2 |F_EN 2 TSD EN3
Delay from POR (or from value written to WDT_CFG.WDTEN) to first open window 1 |F_0SC 1 | ECC_DED
Delayof 1WDTperiod [v]x 2ms =2ms 0 | F_NRSTIRQ 0 | PBSP Beia)
Close window duration 1Ems
Open window duration 1B ms ('Status Register - Control 9| ||Fo
WDT period 2 e
CTL_STAT (13h) LAST_RST (1Ah)
Power-Down Mode for WDT force power-down 7 |ST_WD_EN 7 |nRsT e
() Normal ACT/SHDN pin control Sl|srivenar 6 |WDT_RST ENG
() Force power-down sequence, then resume normal ACT/SHDN pin control immediately 5 sr—qu ;VWR BTN
(O) Force power-down sequence, then resume normal ACT/SHDN pin control after 1 sec delay 2 SI_NISI 4 NEM P_D N7
OForcepowu-downsemm then resume normal ACT/SHDN pin control when ACT/SHDN is Low, or when RTC alarm occurs as m 3 M.'IS-HDII
per configuration in CTL_2, RTC_T, and RTC_A 3 I
2 AT_ACTSHDN 2 |WDT_SHDN —
Key to reset WDT 0 = e
e EI 1:0 | 00b: SHDN, Power Up/Down 1:0 | 00b: Normal ACT/SHDN pin
control
ENS
v v
< > < >
[‘ Copy Log ClearLog ["] Indlude polling activities ]
Fusion Digital Power Designer v7.4.2.2.Alpha | USB Adapter v1.0.11 [PEC; 400 kHz] ] TPS38700C @ 60d (3Ch) I Not Saved | B Texas | fusion digital power
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TPS38700-Q1 GUI /%] www.ti.com.cn
k9 Texas Instruments - Fusion Digital Power Device GUI - TPS38700C @ 60d (3Ch), 12C Address: 120d (78h) - & X
File

ardware j Discard Changes | C Refresh All | Store to NVM | Restore from NVM | Clear Faults | Change 12C Address
TPS38700C Device Specific | Registers
Pins Ce System Conf Config || W Config| Alarms Cont A ~
[Prns Confi[5ystem ot [Sequence Conf | Watchdog Confi] Aerms RTC) Confi | (Status (Statust
— Ak INT_SRC (10h) INT SRC2 (11h) EN_ST
(*) Disable Alarm |7 |F_INTERR 7 | F_VENDOR
CTL_2.RTC_WAKE and CTL_2.RTC_PU are dear; RTC_A[31:0] are set to OxFFFFFFFF. I T fi
() Alarm to assert NIRQ for interrupt based wake ,6 EIED s | gD =
CTL_2.RTC_WAKE and CTL_2.RTC_PU are dear; RTC_A[31:0] are set to value different than OXFFFFFFFF. When RTC_T[31:0] is 5 woT 5 RT_CRC
equal RTC_A[31:0], PSEQ interrupts MCU; MCU asserts either ACT/SLP or ACT/SHDN ‘4 PEC 7 ‘
() Autonomous wake from sleep. PSEQ ransitions from SLEEP -> ACTIVE I | .
CTL_2.RTC_WAKE is set. When RTC_T[31:0] is equal RTC_A[31:0], an interrupt is asserted, INT_SRC.RTC status bit and 3 |RTC 3 |bo
CTL_1.FORCE_ACT bit are set. As a result of interrupt, the processor wakes, determines cause of interrupt, deasserts ACT/SLP, I = —
and dars CTL_1.FORCE_ACT }2 F_EN |2 |0 EN3
wake from PSEQ from SHDN2 ->ACTIVE 1 Fosc 1 \ ECC_DED
Requires a software shutdown and ACT/SHDN remains asserted. Processor set CTL_2.PU, then set CTL_1.SHDN to 11b. The I
PSEQ is forced into shutdown mode until RTC_T[31:0] is equal RTC_A[31:0], or ACT/SHDN de-asserted and re-asserted by the 0 F_NRSTIRQ 0 PBSP EN4
system,
RTC T[70h:73h] RTC A[74h:77h] (Status Register - Control W
Value at POR = 0x00000000.
5 CTL_STAT (13h) LAST_RST (1Ah)
Total seconds 241 0x000000F1 sec = = -
° 7 ST_WD_EN 7 NRST
ofjdays | ofgh | 4Fgmn | 1fsec 6  ST_VBBAT 6 |WDT_RST
5 ST_NIRQ 5 R_BTN
- e -
4 | ST_NRST 4 NEM_PD EN7
5 acrsion
2 | AT_ACTSHDN 2 | WDT_SHDN N8
1:0 |00b: SHDN, Power Up/Down 1:0 | 00b: Normal ACT/SHDN pin
control
ENS
v v
< < >

r Copy Log ClearLog

[ Indlude poling activities ]

Fusion Digital Power Designer v7.4.2.2.Alpha | USB Adapter v1.0.11 [PEC; 400 kHz] | TPS38700C @ 60d (3Ch) | Not Saved | ¥ Texas Instruments | fusion digital power
& 5-18. BRALE
3 Texas Instruments - Fusion Digital Power Device GUI - TPS38700C @ 60d (3Ch), 12C Address: 120d (78h) RS
File
ardware | ) Discard Changes | C Refesh All | Store to NVM | Restore fiom NVM | Clear Faults | Change 12C Address
1114 O
Code vl Register Name -lemq-l Value (Hex) I Bit Fields |nl -|
o [o o o o o o o
CLosE
0x81 WDT_CLOSE wDT 0x00 7 & s 4 3 2 1 0
o [ [ o [ [ [ o
WOT_oPeN
0x82 WDT_OPEN woT 0x00 7 s s ‘ 3 2 1 0
o o o @] o o o o
WOT_XEY ]
0x83 WDT_KEY 0x00 7 5 s 4 3 2 1 0
] [ [ 0] [ [ [o o
RSVD WaK s s s|c wor RTC cn
0xFO PROTO PROT 0x00 7 B s 4 3 2 : 0 =
[o o o o [ o Q] o
ES) WRK S8 s&P s8C wor RTC [
0xF1 PROT1 PROT 0x00 7 5 s « 3 2 1 0
[ [ [ [ [ [ [ o =
<] [ H
r Copy Log ClearLog ["] Indlude polling activities ]
Mgiﬂl Power Designer v7.4.2.2.Alpha | USB Adapter v1.0.11 [PEC; 400 kHz] ] TPS38700C @ 60d (3Ch) I Not Saved | B Texas | fusion digital power
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INSTRUMENTS
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BBt XA

6 Wi XA

6.1 FEH

Revision History

2
1 sy v AL TR o pwwcrio axp 28 Y NA [ NA NA NA NA
= Analog_In GND (== T E WRIO PWMGPIO ! PWMGPIO ! L BN
2 3| [P UART RX Analog_In |23 L e 51 pwwGPIO | Gpio 1 18 T
4 1o UART TX Analog_In (23 e £ I pwwGrio ! Grio (=T -
muBVRST 5 | Gpios Analog_In |23 ALED? aPWRI2 Timer_Cap/GPIO ! RST
s ——— L T Analog In |22 SLEDS GND IR 2 ap/GPIO | SPLMOST (2 LR GND s
EN B f;';'m(fk N'“‘”%ﬂ "LLES(.\{E 28 aPWR] «m(:;n:)ov 3 ENS aPWRI2 GN [ - 2 2 EV
meu 2C SCL 9] be scL N sario ! |12 ENG aPWRIT GN 3 4 TEV
meu 12C SDA 10| pespa ENI2 3] aro o L EN 2EWRIO GN : < o Ev
SSQ-110-03-TD SSQ-110-03-TD aPWRS [ 10 v
SW1A swis aPWRT i1 1 v
aPWRI GN 1 /o 24 aPWRI_OUT aPWR2 GN 2 7~ 2PWR2 OUT 121 aPWRG 13 14 v
206-125T 206-125T £ Lio LWRS 13 1e ~
Swic Swi 16 2 aPWRA 17 is 4 EV
aPWR3 GN 3~ 22 aPWR3 OUT aPWR4 GN 4 -, 21 aPWR4 OUT meu I2C SCL - 2 chip 12C SCL 3v3 3v3 aPWRS 1 20 N3 EV
206-12ST 206-12ST meu 2C SDA 3 e 4 chip 12C SDA 039544-3002 aPWR2 G 21 22 2 EV
SWiE 5 meu_mons EN 5 3 mons EN PECO3SAAN aPWRI 2 24 TEV
aPWRS G 5 7" 20 sPWRS OUT2PWR6 GN 6 19 8PWR6 OUT  meu seq EN 7 s seq EN chip 12C SCT s seq El
206.125T 2061257 chip 2C_SDA 27 nIRQ
. WiG ) SwiH ons EN BT EV_RST
aPWR7 GN 7 18 aPWRT OUTaPWRS GN__§ 17 aPWRS OUT Sile of
206-125T 206-125T 33
Swit Swi L DR
aPWR9 GN o 16 aPWR9 OUT  aPWRI0 GNo 15 BPWR10 OUT __meu EV RS 3 ST PRPCOI7DBAN-MTIRC
15T S126T C SCL_PU B 3 Chip 2C SCL = =
s 2Gite CSDA U7 s onp 1C DA G D
aPWR11 GN1 14 PWRII OUT aPWRI2 GN 12 13 aPWR12 OUT
206-12ST 206-125T PEC04DAAN
119
1 2
Sw2a 28 3 : 4
ENI EV 24 ENI EN2EV 23 EN2 5 pa
206-125T 206-125T z ot
chip 1€ SCL_ "9 10 chip 12C SDA
sw2c sw2p SLED3 SLED4 3v3
ENSEV 3 22EN3 ENAEV 4 21 EN4 51033081 GND
206-125T 206-125T
SW2E SW2F 50k
ENSEV 5 20 EN5 ENGEV 6 19 ENG R40
206-125T 206-125T 3352T-1503LF_yPOT "
BV 2o g PN B g e LEV
v 7 18 ENT /s 17 17 19 4
VDD ENL =
206-125T 206-125T aD3 Lis ] Vgaar EN2 22 2 EV
X LTST-C150CKT X LTST-C150CKT N 2L 3
swat ) Red 25 ENa 22 4 EV
ENOEV 9 16 EN9 ENIO EV_ 10 15 EN10 R26 FI0k s BN 4l o ENs 23 5 EV
206-125T 206-125T 10k "~ ENe P24 L
swar swaL S A —
ENILEV 11 14 ENLL ENI2 EV_12 13 ENI2 EV RST 2| = s e EN9_EV
20e-12sT 206-125T mssNe g MEMPD NI
aPWRS aPWRG - & NN":,";VR:TEm 12 ENIZEV
ehip 2C SCI Seb el -
chip DCSDA___ 6, Sov
RO RIL
10k 10k 18 | e
! PWRS OUT | aPWR6 OUT 15 N;C e |2
UsA 58 13 16,
[ APWR2 TLV9IS2IDR aPWRA 5 RIO Cs RI2 c6 N/C GND
aPWRI TLV9IS2IDR aPWR3 OUT 4PWR4 OUT  $1.OM 1000F 1OM 1000F TPS38700603SRGERQ]
1 aPWRI OUT 6| 10v 10v
RS0 RS1
Rad R4S 10.0k 24.0k
10.0k 24.0k
= V3 Ra3 mons EN
GND GND GND oo
GND w2
PWRT GN
12 aPWRI GN Tos D
aPWRT aPWRS aPWRY aPWRIQ aPWRI aPWR12 wD R’sm)% 11 GN F
- 25V 1
I aRQ 13 1 _aPWRO GN
RI3 RIS RIT RI9 R2 R23 = 3 _aPWRI0 GN
10k 10k 10k 10k 10k I8o) LN MONS 4 _aPWRIL GV
aPWR7 OUT ! aPWRE OQUT ! aPWR9 OUT ! aPWRI0 OUT. aPWRI1 OUT aPWRI2 OUT QD 10k KONl 2
14 ADDR
= GER 9 __mons SYNC
RI4 C7 RI6 cs RIS 9 R20 C10 R22 Cl1 R24 C12 GND R29  chip I2C SCL 16
Lom 1000F Lom 1000F LoM 1000F Lom 1000F Lom 1000F LM 1000F 2 chip 2C SCL 16, L o 162k chip 1DC SDA 15
10v 10v 10v 10v 10V 36k chip 1
hip DCSDA15,] Son e |2
s —
CHD) GND
GND TPS389006007RTER
GND GND GND GND GND GND = GND
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13 TEXAS
INSTRUMENTS
LR A www.ti.com.cn
6.3 YIkhE H
* 6-1. WEliEBR
(VA= BE PiBH £ ESE- I LibRef
€5, co. ¢, W%, B, 01 0F , 10V, +/-10%
s Z . +/-
C8. C9. C10. 8 o Pk, 94 wE, A0V °*  |C0603X104K8RACTU |0603 CMP-0006981-4
X7R , 0603
C11. C12
9 25 GRM188RG1E105KAA | -
C13. C14. C15 | 3 | MF £10% 25V izl %rdk X5R 0603 GRM188R61E105KA | CMP-0094239-1
( /At 1608 ) DD
ADD_0603-MFG
D1. D2. D3.
o4 4 |LED,zrfa, SMD LTST-C150CKT LTST-C150CKT Red |CMP-0003043-3
BoosterPack_40pin_J
J113 1 |4, 2.54mm , 10x2, % , TH SSQ-110-03-T-D o CMP-0003837-4
BoosterPack_40pin_J
J2144 1 |4, 2.54mm , 10x2, % , TH $SQ-110-03-T-D o CMP-0078266-4
J16. J17 2 |#k, 100mil, 4x2 , 8, TH PECO4DAAN CONN_PECO4DAAN |CMP-0054542-2
Sullins_PRxCO17DBA
J18 1 |#%  100mil, 17x2 . &  RIA,TH | TSW-117-08-G-D-RA |- me—"1X CMP-0054606-1
N-M71RC
J19 1 |4 (%) , 100mil,5x2 , %, TH |5103308-1 CONN_5103308-1  |CMP-0054834-2
J20 1 gk, 100mil, 3x1 , b8 TH PECO3SAAN CONN_PECO3SAAN | CMP-0002338-1
J21 1 |, 5.08mm, 2x1, TH 039544-3002 Molex_039544-3002 | CMP-0055345-1
R9. R11. R13.
R15. R17.
R19. R21.
R23. R25. 16 |l , 10k, 5% , 0.1W , 0603 RC1608J103CS 0603 CMP-0025945-3
R26. R27.
R30. R41.
R42. R43. R52
R10. R12.
R14. R16. H,1.0M, 5% , 0.1W , AEC-Q200 0
g | ° Q CRCW06031MO0JNEA |0603 CMP-0025736-4
R18. R20. % , 0603
R22. R24
536k , 1% , 0.1W , AEC-Q200 0
R28 , |EM ° Q CRCWO0B035K36FKEA |0603 CMP-0022511-4
% | 0603
0 ~
R29 1 |BHLL 162K, 1%, 0AW, ABC-Q200 0| oo o 060316K2FKEA |0603 CMP-0022079-4
% , 0603
R31. R32. i, 470 , 5% , 0.1W , AEC-Q200 0
. | ° Q CRCW0603470RJINEA |0603 CMP-0025813-4
R33. R34 % , 0603
R36. R37 2 |, 2.21kQ , 0.1% , 0.1W , 0603  |RTOS03BRDO72K21L | 0603 CMP-0024063-3
R40 1 |4 | 50K, 0.5W , TH 3352T-1-503LF Bourns_3352T CMP-0001777-2
R44. RA46. Wi, 10.0k , 1% , 0.1W , AEC-Q200 0
4 CRCWO0B0310KOFKEA |0603 CMP-0021998-4
R48. R50 % , 0603
R45. RA47.
4 |, 24.0k, 1%, 0.1W , 0603 RCO603FR-0724KL | 0603 CMP-0022945-5
R49. R51
: LB (bR FP-206-12ST_DIP24-
SW1, SW2 o |DIPIFR SPST A2 FisrdLiftal (Al ) | 506 10g7 06-125T. CMP-0086642-1

HATHE 50mA 24VDC

MFG

28 TPS389387EVM I & 114 # e

ZHCUBF5A - OCTOBER 2023 - REVISED FEBRUARY 2024

English Document: SNVU875
Copyright © 2024 Texas Instruments Incorporated

TR


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUBF5
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUBF5A&partnum=TPS389387EVM
https://www.ti.com/lit/pdf/SNVU875

13 TEXAS

INSTRUMENTS
www.ti.com.cn Hph=E
R 6-1. YEHER (&)
(VA= HE PiBe ZVE B3R LibRef
SH-J1. SH-J2.
SH-J3. SH-J4. - .
2.54 =
SH-J5. SH-J6. 9 |4, 254mm, &, BE 60900213421 orifidE . 2.54mm
SH-J7. SH-J8. &
SH-J9
- I =% = N 7 TP 7 RGER
U1 , | ASIL-A B 12C W4FL LR IR L | TPSI8T00603SRGER | o)
P Q1
/"\/“A _ S \m \Aé_\\JA " /_' "
U2 g T SIL3 E"J%‘LQHME 12C "1 | 1p5389006007RTER | WQEN16
Y P W 4 A R S 4
U4, Us 2 |EAHMOCEE 2 B HLE 5L 8-SOIC TLV9152IDR DO00SA-MFG CMP-0091916-1

7
B - AN T RGN A A TR | SR TR SN R SRR S A SR A A T

TPS38700S-Q1 ¥ : TPS38700S-Q1 £t 12C ] 4if2 [k /7 I KA #%
TPS389006 %43 : TPS389006 Z£iFiti 12C 1] 47 e H1 /15 15 #8 A1 LA ) 7%
MSP-EXP430FR2355 : MSP430FR2355 LaunchPad™ JF 4 Z(f

Rt

Code Composer Studio™ and MSP430™ are trademarks of Texas Instruments.

A B bR 8 N % B AT & B

8 BT i sicx
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