Circuit intégré pour contréler moteur courant continu: DRV8830

DGQ or DRC Package
10-Pin HVSSOP or VSON
Top View
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The HVSSOP package has a PowerPAD.

Pin Functions

Lty  TvPE® DESCRIPTION EXTERNAL COMPONENTS
NAME NO. OR CONNECTIONS
AO 7 ! Address set 0 Connect to GND, VCC, or open to set I°C
Al 8 | Address sat 1 base address. See serial interface description.
FAULTN 6 oD Fault output Open-drain output driven low if fault condition
present
GND 5 — Device ground
i icati ) Connect current sense resistor to GND.
8.2 Typical Application ISENSE 2 10 Current sense resistor Resistor valtie. seis timent limit level.
Figure 11 is a common application of the DRV8830. =
ouT1 3 o Bridge output 1 s
vce = Connect to motor winding
ourt2 1 0 Bridge output 2
vee ouT1 SCL 10 | Serial clock Clock line of PC serial bus
SDA 9 10 Serial data Data line of I°C serial bus
10 yF i . —
; o i Bypass to GND with a 0.1-pyF (minimum)
l @ vcc 4 Device and motor supply et CRpRGE,
(1) Directions: | = input, O = output, OZ = tri-state output, OD = open-drain output, |0 = input/output
»| SCL i
. 6 Specifications
»| SDA
Controller
omr—mm————
R 6.1 Absolute Maximum Ratings
i i i (12
— 2.87kQ BENSE over operating free-air temperature range (unless otherwise noted)
MIN MAX UNIT
- 0.40Q
: VCC Power supply voltage —0.3 7 v
< 100 FAULTn Input pin voltage —05 7 v
Peak motor drive output current(®! Internally limited A
GND PPAD
Continuous motor drive output current'® -1 1 A
é J7 Continuous total power dissipation See Thermal Information
Ty Operating virtual junction temperature —40 150 ‘C
Ty,  Storage temperature -60 150

Figure 11. Motor Control Circuitry



10.2 Layout Example
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12C: Two wires for all (as opposed to SPI)
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12C: Two wires for all (as opposed to SPI)

| ] Master Controls SDA Line
|| Slave Controls SDA Line

Read From One Register in a Device
Device (Slave) Address (7 bits) Register Address N (B bits) Device (Slave) Address (7 bits) Data Byte From Register N (8 bits)
A A A A
( Al f g ' R ' Y
[s [ m[m x]m [ » [sr]se s sa s sa o ]  [5[me] e[ sa[ ][ [ ] ] o] o] o o4 3]s o o [wa] ¥]

t tt t tt t1

START RIW=0 ACK [Ya &l Repeated START RW=1 ACK NACK STOP

Figure 9. Example I°C Read from Slave Device's Register

|:| Master Controls SDA Line
|:| Slave Controls SDA Line

Write to One Register in a Device

Device (Slave) Address (7 bits) Register Address N (8 bits) Data Byte to Register N (8 bits)
A Al

. X 3 ' N N\ .
|'s|as|as|aafas|[a2|a1]no] 0| a[e7|86|6s|ea|63|62]81]|80| A [07|06| 0S| 00| D3[02|01]00] AlLl

f tt 1 |

START R/W =0 ACK ACK ACK STOP

Figure 8. Example I°C Write to Slave Device's Register

ARDUINO

Wire Library

Functions

- begin()

- requestFrom()

- beginTransmission()
- endTransmission()

- write()

- available()

- read()

- SetClock()

- onReceive()

- onRequest()



DRV8830 12C 7.6 Register Maps
7.6.1 I’C Register Map

Table 6. I°C Register Map

REGISTER l SUB ADDRESS (HEX) REGISTER NAME DEFAULT VALUE DESCRIPTION
i3 Texas
{’ INSTRUMENTS DRVES30 0 0x00 CONTROL 0x00h ?Sttsagséate of outputs and output
www.ti.com SLVSAB2G —MAY 2010-REVISED DECEMBER 2015
Allows reading and clearing of fault
1 0x01 FAULT 0x00h condiiane
The upper address bits of the device address are fixed at 0xCOh, so the device address is as follows: 7. 6 1 1' REG’STER 0 i CONTROL
Table 5. Device Addresses ' . :
TS The CONTROL register is used to set the state of the outputs as well as the DAC setting for the output voltage.
A1PIN A0 PIN (as below) ADDRESS (WRITE) ADDRESS (READ) The register iS deﬁned aS fo”OWS .
0 0 0000 0xCOh 0xC1h '
0 open 0001 0xC2h 0xC3h | Table 4. H-Bridge Logic
0 ! 0010 OxCéh OxCsh Table 7. Register 0 — Control N1 IN2 ouT out2 FUNCTION
open 0 0011 0xCéh 0xC7h | o P e " oo —
bopen open 0100 0xC8h 0xC%h D7 - D2 | D1 I DO
open 1 0101 0xCAR 0xCen ° 0 1 L H Reverse
1 0 0110 0xCCh 0xCDh VSET[S 0] I N2 I N 1 1 0 H L Forward
1 open 0111 0xCEh 0xCFh 1 1 H H Brake
1 1 1000 0xDOh 0xD1h
The DRV8830 does not respond to the general call address. VSETI5..0]: Sets DAC output voltage. Refer to V T Tab;:;:::zzized el vmiz:;a‘:“nued) ST OEREE
A data byte follows the add knowledge. If the R/W bit is low, the data is written from th ter. If the R/W . : - .
bit i:?'lig‘;\,e thoe ?j‘gtsa f;ra\l'l tr:;stsjeav?ceo":\h;: tr?: valuees read ;rr;srr‘nﬂr'lve r:gis?e? ;)srt\e’vvriloSsr}yrg;?ecteedmg; :rwrite?o the IN2: Along with IN1, sets state of outputs Oxdany 129 G30h D:66
subaddress register. The data byte is followed by an acknowledge sent from this device. Data is output only if . 0x11h 1.37 0x31h 3.94
INT: Along with IN2, sets state of outputs PP 5 T =02
] [TTT TTTTTTT] 1i’1 TR [TTTTTTT[TTTTTTT )
s as) ‘ (an) s| 1| s (on) (On+1) 7.6.1.2 REGISTER 1- FAULT
Jolol Ll Ll ol [ || Lttt : . i i indi
B mme x| osw Bl s o Il oa The FAULT register is used to read the source of a fault condition, and to clear the status bits that indicated the
B maess (20 amwess |2 awess R0 P RO e QR fault. The register is defined as follows:
Figure 9. I°C Read Mode
Table 8. Register 1 — Fault
T [TTT FTTTTTT [ TTT T FTTTTT | D7 D6 - D5 D4 D3 D2 D1 DO
s As (An) (Dn) (Dn+1)
o i Tl | g tread lepitna LT L] CLEAR Unused ILIMIT oTs UVLO oCP FAULT
’3;: . Slave ¥, sw _>‘§I<_ T 5‘/_ Dats  — ﬁié CLEAR: When written to 1, clears the fault status bits
0 Address % Address “(I < < ILIMIT: If set, indicates the fault was caused by an extended current limit event
Figure 10. I2C Write Mode oTs: If set, indicates that the fault was caused by an overtemperature (OTS) condition
UVLO: If set, indicates the fault was caused by an undervoltage lockout
OCP: If set, indicates the fault was caused by an overcurrent (OCP) event

FAULT: Set if any fault condition exists






Device Information'"

PART NUMBER PACKAGE BODY SIZE (NOM)
|DRV8412 HTSSOP (44) 14.00 mm x 6.10 mm
: DRV8432 HSSOP (36) 1590 mm x 11.00 mm

(1) For all available packages, see the orderable addendum at

fhis et of thes dalss Shit 5 Pin Configuration and Functions

DRV8412 DRV8432
- o = . - DDOwW DKD Package
Simplified Application Diagram (Top View) (Top View)
GvoD_c =1 44 J== GVDD_D
|G""Dﬂ= woecr{2 ,-——-—— 43| BST.D
NC {3 ,._:::::i_lazzlhlc
i R NCCTH 4 | | 41— PVDD_D GvDD B —T—| 10 3 GVDD_A
oTw ns;—_n—"— PWM_D x5 | | 40 f-r= PVDD_D oW — 2 pis BST A
RESET_CD —= s , | 39 j==—= OUT D EAUCT ——] 3 - PVDD A
FAULT PVDO A PWM_C] 7 | | 38 == GND_D PWMA —1— 4 %% OuT A
A X N Mic—] s : | 37 = GND_C RESET AB 5 a2 GND_A
P U m2 o | | 36 j=—= OUT_C - ::t_'_ N ” ans B
RESET_AB  GND_A M3 T 10 | : 35 [=— PVDD_C 0C_ADJ 5 i ouT B
VREG I 1 | |34:|:|BST_C oND — 1] o 2 PVDD B
P_s GND_B AGND = 12 | | 33 = BST B - - ShE
lelﬂﬂf A 0C. ALY OuT B GND 3 13 | | 32 j=— PVDD_B VRE % R =
| G —1— 8ST C
OC_ADJ = 14 | | 31— out B 6 —: - G
Wy G PYDO B PWM_B = 15 | 30 |- GND_B n -
| RESET_AB 1 16 | | 28 =T GND_A M2 T 12 25 GIm(:«;.n_c
AGND B51_8 PWM_A =] 17 | | 28 - OUT A i 5 oy
It VREG [— FAULT =1 18 | 27 b= PVDDLA - L]
= " bl NC T 19| : = pPwpa RESETCOC_T]15 2z ouT D
M3 VIO © P S 25 = e PWMD—T] 6 21 PVDD_D
- oW = 21 24 |- BST_A i = 6510
urC GVDD_B 1| 22 23 j=T— GVDD_A GVDD_C T e 19 GvDD_D
Ll GMD C T
v _C MDD}
RESET CD ouTt D
PWM D PVDD ur ; : WDD|
[Gvon} voo sst_ of—1 -
GVDD_C GvDD_D




Device Information!"

I PART NUMBER ‘ PACKAGE BODY SIZE (NOM)
DRV8412 HTSSOP (44) 14.00 mm x 6.10 mm
| DRV8432 HSSOP (36) 15.90 mm x 11.00 mm

(1) For all available packages, see the orderable addendum at
the end of the data sheet.

Simplified Application Diagram

[Gvos}

== |
oTw usur——' |—
FAULT PVDD A
PIVM_A ouT A
RESET_AB G A
WM_B GND B :Il
A oC_ADJ ouT B I
My l GND PVDD 8
AGND 851 8 —| |—
i REG BS1_C H
PVOD €
ouT
GND_C
=l c
RESET €O  our D
PWM_ D PVDD D r_'\"-'.rl
G} w o —H
€ Gvoo_ ]

The DRV841x2 requires two power supplies, one at
12 V for GVDD and VDD, and another up to 50 V for
PVDD. The DRV841x2 can operate at up to 500-kHz

7.2 Functional Block Diagram
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Pin Configuration and Functions

GvDD_C
voD =
==
==
PWM_D
RESET_CD =
PWM_C ]
==
==
==
VREG
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==
0C_ADY =
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RESET_AB =i
PWM_A 1
FAULT
[TI==
NC
oW
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|=—= BST D
== N
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|== out D
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|== out ¢
|- PvDD_C
|-— BT C
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|- our B
|== cno_B
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- ouT_A
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SERV
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e ge e

GVBOLs Tow During T_OC Period CBC with High Side OC
J Lo PVDD
aND u1 # ’a L
i f “ s . Current Limit
c13 Load
i la PWM_HS Current
o L <PVDD
GND a_| _Leis Lew === -—==
| sy e e | PWM_HS _I_IV ] !
_L ;;J.; m oouro RN L5 PWM_LS
el T T
_1 GND_X 1 :
2 r.\'gsa L= O ...~ T
_ " —ooue THS TOC T_LS
,4‘« :"".‘.‘ :r'“ ————— s e e L1111 Dashed line: normal operation; solid line: CBC event
- o 4 2 T Figure 6. Cycle-by-Cycle Operation With High-Side OC
L1 s ] oo v} .
— 6D R i During T_OC Period CBC with Low Side OC
- SR | R
: PVDD _ _ _ D ;
= ] = FVDD :: : _— & , Current Limit
= | son PWM_HS | T{ Current
o | | +—
: I |
e 0 —Qoue F e I o PWM_HS
j— I | ! e
'—_1 PWM LS | | 1 i
ik GND == OJE, 1 PWM—LS J—|— 1 1
i Eriv GND X E——- TLS T OC THS
5 | | 2 __I_mdﬂmu Dashed line: normal operation; solid line: CBC event
l I*m Figure 7. Cycle-by-Cycle Operation With Low-Side OC
e —— 1] [ Mode Selection Pins
Lo DREAIZDRW MODE PINS
ol DESCRIPTION
s M3 M2 M1 CONFIGURATION
Figure 20, DRV8412 Schematic E: . . . . .
i chemate 0 0 0 2 FB or 4 HB Dual full bridges (two PWM inputs each full bridge) or four half bridges with
cycle-by-cycle current limit
Dual full bridges (two PWM inputs each full bridge) or four half bridges with
0 0 1 2FBor4 HB - i
OC latching shutdown (no cycle-by-cycle current limit)
0 1 0 1 PFB Parallel full bridge with cycle-by-cycle current limit
Dual full bridges (one PWM input each full bridge with complementary PWM
0 1 1 2FB L : s
on second half bridge) with cycle-by-cycle current limit
1 X X Reserved




5 Pin Configuration and Functions

DRV8412 DRVB432
DDW Package DKD Package
(Top View) (Top View)
voo_c =1 44 == GVDD_D
VoD = 2 —— BST D
NCC]3 == NC
NC T 4 : |—— PVDD_D GvDD_ B —T—10 36 |-T— GvoD_A
PWMD ] 5 | —— PVDD_D ow —— 2 as T BST
RESET_CD {6 | | ag f=r= OUT_D FAOCY T 3 1 [T PvDD_A
PWM C ] 7 | | 3 == GND_D PWMA ——] « T ouT A
= TEESRS et s 2= oo
! ! PWM_B —T—]6 3= GND_B
M3 =] 10 | }3.'.:|::PVDD_C oc_ADI — 7 0T ours
VREG I 1 | 34 |- BST_C = =
AGND =] 12 | | 3 | BsT B GND L0 » T PVOD.B
GND — u: | 32 == PVDD_B AGND T 28 T BSTB
OC_ADJ =1 14 | I s1|== out B mEug‘:]: b 77 T BSTC
PWM_B =] 15 | | 20 == oND_B e T 1 PVDDC
RESET_AB ] 16 | | 20 |== GND_A M2 T 12 2T out e
PWM_A 1T 17 ! | 28 == OUT_A Mi T 13 [T GNDC
FAULT =] 18 } } 27 |- PvDD A PWM_C T |14 23 [T GND_D
NC ] 19 | | 6| Pvop_A  RESETCD T |15 2T OUTD
N 20— e e 2 o ne PWM_D 1] 16 21~ pvoD.D
oW o 21 24 |- BST A VDD T 17 2 [T BSTD
GVDD_B 1| 22 23 ] GVDD_A GVDDC—T | T F 1T 6vDD D
AGND 12 9 P Analog ground
BST_A 24 35 P High side bootstrap supply (BST), external capacitor to OUT_A required
OC_ADJ 14 7 e} Analog overcurrent programming pin, requires resistor to AGND
oTW 21 2 e} Overtemperature warning signal, open-drain, active-low. An internal pullup resistor
to VREG (3.3 V) is provided on output. Level compliance for 5-V logic can be
obtained by adding external pullup resistor to 5 V
PVDD_D 40, 41 21 P Power supply input for half-bridge D requires close decoupling capacitor to ground.
PWM_A 17 4 | Input signal for half-bridge A
GND_D 38 23 P Power ground for half-bridge D
GVDD_A 23 38 P Gate-drive voltage supply
RESET_AB 16 5 | Reset signal for half-bridge A and half-bridge B, active-low
RESET_CD 6 15 | Reset signal for half-bridge C and half-bridge D, active-low
FAULT 18 3 0 Fault signal, open-drain, active-low. An internal pullup resistor to VREG (3.3 V) is

provided on output. Level compliance for 5-V logic can be obtained by adding
external pullup resistor to 5 V

VDD 2 17 P Power supply for digital voltage regulator requires capacitor to ground for
decoupling.

VREG 11 10 P Digital regulator supply filter pin requires 0.1-uF capacitor to AGND.

THERMAL PAD — N/A T Sclder the exposed thermal pad to the landing pad on the pcb. Connect landing

pad to bottom side of pch through via for better thermal dissipation. This pad should
be connected to GND.

HEAT SLUG N/A — T Mount heat sink with thermal interface on top of the heat slug for best thermal
performance.
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DRV8412, DRV8432

SLES242G - DECEMBER 2009-REVISED DECEMBER 2014 www.ti.com
Feature Description (continued)
+ Ipeak = 15 A (below abs max rating) (1)

Because an inductor usually saturates after reaching its current rating, it is recommended to use an inductor with
a doubled value or an inductor with a current rating well above the operating condition.

Table 2. Programming-Resistor Values and OC

SB[

GVDD =12V

Threshold
OC-ADJUST RESISTOR MAXIMUM CURRENT BEFORE OC
VALUES (k0) OCCURS (A)
22(M 11.6
24 10.7
27 9.7
30 88
36 7.4
39 6.9
43 6.3
47 58
56 49
68 4.1
82 a4
100 2.8
120 24
150 1.9
200 14

(1) Recommended to use in

7.3.2.3 Overtemperature Protection

OC Latching Made Only

The DRV841x2 has a two-level temperature-protection system that asserts an active-low warning signal (OTW)
when the device junction temperature exceeds 125°C (nominal) and, if the device junction temperature exceeds

150°C (nominal), the device is put into thermal shutdown, resulting in all half-bridge outputs being set in the high-
impedance (Hi-Z) state and FAULT being asserted low. OTSD is latched in this case and RESET_AB and
RESET_CD must be asserted low to clear the latch.

m

o ——
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GHD

u1

DRVE412D0OW
HTS20Res OCA

<] PVDD

can

oam

caD

Figure 20. DRV8412 Schematic Example



10.3.1

DRV8412 Thermal Via Design Recommendation

Thermal pad of the DRV8412 is attached at bottom of device to improve the thermal capability of the device. The

thermal pad has to be soldered with a very good coverage on PCB in order to deliver the power specified in the
datasheet. The figure below shows the recommended thermal via and land pattern design for the DRV8412. For
additional information, see TI| application report, PowerPad Made Easy (SLMAO004) and PowerPad Layout

Guidelines (SOLA120).

}-q—aio—b-|

| ‘ @ == 4.3x8.3 [ ] ‘ [ ]
— ’=/ PowerPad/SolderMask
S— {Component Layer Only)
S—t e ole ¢ mmmm - e ole @ 6.0
—_: o ole o :___ Pad Detail 70 e ojle @ x
= b SolderMask  Pad T S s J_
e D L A
e sle & 0.55x2.15mm 0.3x1.9mm Y Iy
l — =
0635 m e eje & ‘mmmm (.65mm Pad/SolderMask P eeE
") e ® ®|® ® = 0.3mm Drill on R O
mmmm o ole ¢ 'mmmm 4x8 Array (1mm Pitch) o ole ®
E— I
— e—
— | mm—  ().69mm Pad/SolderMask
— R : @—mm—— , 535mm Dril ® ¢ o
COMPONENT SIDE OPPOSITE SIDE

Figure 23. DRV8412 Thermal Via Footprint
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-
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B1: Do not block the heat transfer path at bottom side. Clear as much space as possible for better heat spreading.

Figure 22. Printed Circuit Board — Bottom Layer
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8.2.4 TEC Driver

L e
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Controller M fiad
et
G G 1‘90nF
Figure 6. RLC circuit as a low-pass -]
filter
GVDD

Low-pass filter [edit]
An RLC circuit can be used as a low-pass filter. The circuit configuration is shown in
Figure 6. The corner frequency, that is, the frequency of the 3 dB point, is given by
L
Nive ;
This is also the bandwidth of the filter. The damping factor is given byl27]
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Figure 17. Application Diagram Example for TEC Driver Schematic



Figure 6. RLC circuit as a low-pass o

filter

Low-pass filter [ edit]

An RLC circuit can be used as a low-pass filter. The circuit configuration is shown in
Figure 6. The corner frequency, that is, the frequency of the 3 dB point, is given by

g

TR0 =
(—
al 116 —
= Max. =
| =
i Mounting F'Fane—!—- m
8- S

L {u H) L{u H) bDC I-rated Dimension Dimension
Part Number +15% +15% Resistance DC Current A (inches) B (inches)
@ 1KHz @ |-rated 2 MAX Amps MNominai Mominal
HCTI-270-5.5 270 147.2 0.060 5.50 0.56 0.042
HCTI-330-52 P30 1741 0.067 5.20 0.56 0.042)
HCTI-390-5.0 380 200.2 0.072 2.00 0.56 0.042
Dimension [mm]
DENO-23-0001
10
8 a2
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MAX31780

Block Diagram

6-Channel PWM-Output Fan RPM Controller
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POR Options

Five inputs allow setup of the device's behavior at power-
up. The fallowing inputs are sampled when power is first
applied to the device:

WD_START: Al power-up the walchdog operalion is
controlled by the WO_START pin. Connect WD_START to
Yoo o enable, or to GND to disable the watchdog func-
tion. When enabled wsing WD_START, the timeout period
is 30s. After power is applied, the watchdog function can
be enabled or disabled, and the timeout period can be
changed by editing the Global Configuration register,

SPIN_START: Al power-up, spin-up operation is conirolled
by the SPIN_START pin. Connect SPIN_START to GND to
disable. Voo to enable spin-up for a maximum of 1s, or
unconnected to enable spin-up for a maximum of 0.5s.
After power is applied, the spin-up function can be enabled
or dizabled, and the spin-up pericd can be changed by
editing the associated Fan Configuration register,
PWM_STARTO, PWM_START1: At power-up, the PWM
output duty cycles are controlled by the PWM_STARTO
and PWW_START1 pins, Connect PWM_STARTO/
PWM_START1 to GND, Ve, or leave unconnected
to achieve differant duty cycles for all PWM outputs.
See  the PWMOUT Target Duty Cycle register for the
corresponding values and conneclions. After power is
applied, the PWM duty cycles can be changed, by edit-
ing that PWh's associated PWMOUT Target Duty Cycle
register,

FREQ_START: At power-up, all PWM autput frequen-
cies are controlled by the FREQ_START pin. Connect
FREQ_START ta GND for 30Hz, Vo for 25kHz, or uncan-
nected for 1.47kHz. After power is applied, the PWM
autput frequencies can be changed by editing the PWM
Frequency register.

Watchdog

The device includes an optional 12C watchdog function
that monitors the 12C bus for transactions. When the
watchdog function is enabled, all fans (with the excep-
tion of failed fans "0% on fail” selected) are forced to
full speed if no 12C ransactions acour within a selected
period (5s, 10s, or 30s). Watchdog timing is selected
using the Global Configuration register.



PIN NAME FUNCTION

1 FREQ_START This mpgt is sampled at power-up and sets the power-up value for the PWM output frequency. See
the Register Map for values.

> SPIN_START This input is sampled at power-up and sets the initial spin-up behavior. See the Register Map for
values.

3 ADD1 Address Select Inputs. Sampled at the start of every 12C transaction. One of 16 possible addresses

4 ADDO can be selected by connecting ADDO and ADD1 to GND, VCC, SDA, or SCL.

5 WD_START This input is sampled at power-up and sets the initial 12C watchdog behavior. See the Register Map
for values.

6 XTAL2 Pins for Connecting to Optional 32,768Hz Crystal. The crystal can be used when the best RPM
precision is required. At POR the internal oscillator is used, and a nominal 32,768Hz clock is pro-
duced at CLKOUT. If a crystal is connected between XTAL1 and XTAL2, the crystal oscillator can

7 YTALA be enabled by writing to a register. If no crystal is present, ground XTAL1 and leave XTALZ2 uncon-
nected.

8 GND Ground

11 TACHS

13 TACH4 Logic/Analog Inputs for Tach Signals. If a fan has a logic tach output, it can be used for RPM con-
trol. For a 2-wire fan, analog input can be used for fan-failure detection. Also functions as a “locked

15 TACH3 i
rotor” input.

17 TACH2

19 TACH1

10 PWMOUTE

12 PWMOUTS

14 PWMOUT4 Open-Drain Qutput to 4-Wire Fan's PWM Input or (Less Freguently) to Power Transistor Modulating
Fan Power Supply. Can also be used as a tachometer signal input. Can be pulled up as high as

16 PWMOUT3 5.5V

18 PWMOUT2

20 PWMOUT1

21 VCce Power-Supply Input. 3.3V nominal. Bypass VCC to GND with a 0.1uF capacitor.

22 SDA I2C Serial-Data Input/Output, Open Drain. Can be pulled up to 5.5V regardless of VCC.

23 SCL 12C Serial-Clock Input. Can be pulled up to 5.5V regardless of VCC.

24 FAN_FAIL Active-Low, Open-Drain Fan-Failure Output. Active only when fault is present.

25 PWM_STARTO | These inputs are sampled at power-up and set the power-up value for all PWMOUT duty cycles.

26 PWM_STARTA See the Register Map for values.

o7 FULCSPEED When Iowl, thls:‘ input forces all PWM outputs to 100%. Exception: If a fan has failed and “Duty Cycle
= 0 on Failure” has been selected for that fan.
CMOS Push-Pull 32,768Hz Clock Output. Signal generated from internal oscillator when external

28 CLKOUT crystal is not used. If a crystal is connected between XTAL1 and XTAL2 and enabled, the crystal
oscillator generates the output. Output is always active.

o EP Exposed Pad. Connect to GND.
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Table 1. Slave Address Table

BITS 15:7
DECIMAL HEX PWHM DUTY CYCLE (%)
0 D0h Q
200 0CEh a9
300 12Ch 28
400 1900 78
480 1ECh 24
511 1FFh 100

The value of the PWROUT target duly cycla al POR depands on the state of the PWK_STARTO and PWHMW_

STARTY inputs as foliows:

POR CONDITION
PWM_STARTOD PWM_START1 PWM DUTY CYCLE (%)

GG GND o

GO Lnconnected @

GND Yoo 4%
Linconnecisd GHD 5
Unconnected ¥ep 60

'u'g.:; GHD 75

Voo Voo 100

ADD1 ADDOD SLAVE
CONNECTION CONNECTION m“‘:ﬁiifﬁﬁ
GND GND a0
GND SCL 42
GND SDA 44
MO WC o 45
sCL GND 48
Sl 5CL aA
SLL S04 ac
SLL Yoo AE
S0A, GND -
S04 SCL P
S04 s0A 5
S0 Voo £
Voo GND 58
ete SCL 5A
Voo SDA =C
Voo VBs EE
L SEE TAHLE 1 L5h
o [+ [o e ]

2 > I

SLAVE ADORESS® NEADWHITE AT
*THE SLAVE ADRESS 15 ETERMINED B'Y ADDRESS PING ADD AND AD[N

Figure 7. MAXZ1 7890 Siave Address Byie Example







PCA9555D: I12C GPIO expender, 16 channels

4. Block diagram

)

PCAQSSS
i 8-bit —_— .
Al QuUTPUT
a2 PORTS
write pulse
read pulse
EC-BUSISMBus |
CONTROL
. 1 wWRUT i
FILTER
SO
[.,.4 INPUTY
= ouTteuT |
|J_'| PORTS
write pules _—
resd puise
Voo POWER-OM
RESET
Wag -}
LF filter
=
[er R
Remark: All I'0s are set to inputs at resat,
Fig 1. Block diagram of PCA9555
slave address
I 0 l 1 | 0 | 0 IA2|A1|ADIR.’\:—V|
fixed programmable
002aac219
Fig7. PCA9555 device address

Voo

1010
101_1
1012
113
1o a4
1015
1016
1.7

100_D
100_1
100_2
100 2
100_4
100 5
100_E
100_7

5.1 Pinning
ol o
iNT [ 1] | 24] v
a1 2] | 23] DA
az 5 23] soL
o0 o4 HIEY
100 1[5 | 20| 101 7
oo 2 [ | (18] 101 &
ioo_s[7 | REAIERSD 18] 101 8
100_4 [&]| [17] 101 4
oo 5 [8] 6] 1012
I00_& [10] [15] 01 2
1007 [31] [14] 011
Ve [12] [15] 101 0
Papehas
Fig 2. Pin configuration for S024
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DIMENSIONS (inch dimenslons are derived from the eriginal mm dimensions)
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https://www.microchip.com/wwwproducts/en/en530196 1.11€/unit

Features MCP9902/3/4 Functional Block Diagram

+ Up to Three External Temperature Monitors
v W,
- +1°C maximum accuracy — 3
MCP9902: -40°C to +105°C ' i
o o I 1 C ion Rate Regi " >
MCP9903/4: -40°C to +125°C Swiching oemen e Rege
- +2°C maximum accuracy L= | Low Limit Registers o
= - L () SMCLK
'|:+E5 G = TD|ODE = +125 C} g:: : : ' :’n‘agl::g I 3 g fe—{ High Limit Registers “ g
& 2 i I External Temperature = g : ) -{;: s SMDATA
0.125°C resolution BRZ ABNaT s 1 " v { Az ADC |+ Register(s) o E 2 THERM Limit Register — £
+ Internal Temperature Monitor G ! I ™ E| | 5 3
i Y = - =
a " E a " THERM Hysteresis Register - > E
- %1°C accuracy Internal | - Internal )
) {_4000 to +65°C) Temp Diode Temperature Register | +
= 0'1 2500 FEED|Uti{)I"l ALERT (= Interupt Masking - - : | Configuration Register le »
+ Supports up to 2.2 nF diode filter capacitor P— | ——— 1 r Smu:Reg}sm _ ]
+ Up to 400 kHz clock rate : o
4 r GND
- Maskable with register control
= ble SMB dd Note 1: Second remote channel for MCP9903 and MCP9904.
rogrammaine Uus address 2: Third remote channel for MCP9904.
+ Operating voltage: 3.0 to 3.6 (V)
« ESD protection: 2 kv HBM
+ Temperature Range: -40°C to +125°C
10-Lead VDFN (3 x 3 x 0.9) Example

« Available in a small 8-Lead 2x2 mm WDFN and
10-lead 3x3 mm VDFN packages

Product Number Code
XXXX MCP9903T-1E/9Q 9031 9031
YYWW MCP9903T-2E/9Q 9032 1506
MCP9903T-AE/9Q 903A . 2ofi

I
k\N N N MCP9904T-1E/9Q 9041 M e

MCP9904T-2E/9Q 9042

s | | s | e | | ke | s | e | s | s | s | e |
MCP9904T-AE/9Q 904A
PIN 1 PIN 1

BOTTOM VIEW

Microchip Technology Drawing C04-208A Sheet 1 of 2



MCP9904 DP2
3 x 3 VDFN* B
Voo|j: ° 10, | SMCLK
DP1[3: EF '3’ | SMDATA
DN1{3: . 11 . '8:|ALERT/THERM2
DP2/DN3[4: - ---- [7'|THERM/ADDR
DN2/DP3{5: ‘6 |GND

4.8 Beta Compensation

The MCP9902/3/4 is configured to monitor the
temperature of basic diodes (e.g., 2N3904) or CPU

The MCP9904 does not support Beta Compensation on
External Diode 2 and External Diode 3 channels due to
the high beta of diode-connected transistors.

410 Programmable External Diode

Ideality Factor

The MCP9902/3/4 is designed for external diodes with
an ideality factor of 1.008. Not all external diodes,
processor or discrete, will have this exact value. This

MCP9904 Pin Pin Description
VDFN Name Type
1 Voo P Power
2 DP1 Analog |Diode 1/2 Connection
3 DN1 Analog |Diode 1/2 Connection
4 ppP2((/DN3)2) Analog | Diode 1/2 Connection
5 DN2(YDP3)@) Analog |Diode 1/2 Connection
6 GND P Ground
7 THERM/ADDR oD Non-Maskable THERM
8 ALERT/THERM2 oD Maskable ALERT/THERMZ2
9 SMDATA oD SMBus Clock
10 SMCLK oD SMBus Data
11 EP - Exposed Thermal pad
3.2  Diode 1 Pair (DN1/DP1)
Romoe Diode 1 anode (DP1) and cathode (ON1) pins A(niﬁie >| Ca(tE())de

3.3 Diode 2 Pair (DN2/DP2)

Remote Diode 2 anode (DP2) and cathode (DN2) pins
for the MCP9903.

3.4  Anti-Parallel Diode Pair (DN3/DP2
and DN2/DP3) (MCP9904 only)

+ DP2/DN3: DP2 anode and DN3 cathode
- DN2/DP3: DN2 cathode and DP3 anode

3.5  THERM LIMIT ALERT
(THERM/ADDR)

This pin asserts low when the hardware-set THERM
limit threshold is exceeded by one of the temperature
sensors. The assertion of this signal can’'t be controlled
or masked by register setting. If enabled, the SMBus
slave address is set by the pull-up resistor on this pin.

3.10 Exposed Thermal Pad (EP)

Not internally connected, but recommend grounding for
mechanical support.
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\ SILK SCREEN
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RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN | Nom | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width Y2 1.70
Optional Center Pad Length X2 2.40
Contact Pad Spacing C 3.00
Center Pad Chamfer CH 0.28
Contact Pad Width (X10) X4 0.30
Contact Pad Length (X10) bl 0.80
Contact Pad to Contact Pad (%8) G1 0.20
Contact Pad to Center Pad (X10) G2 0.25 REF
Thermal Via Diameter L 0.30
Thermal Via Pitch WX 1.00
Thermal Via Pitch VY 1.00

VDD
R6 VDD
10K SL. T
SDA/SDO SOA VDO .
SCK/SCL SCK A2
ALERT ALERT A1 . cé
O N 1 0.1uF
—— MCP9804_ DFN8 —
VDD=3.3V
CPU/GPU
——T*|0P1 vy
Thermal Host
Junction - N <
_ SMCLK |
= MCP990X « SMDATAl N SMBus
_____________ L Interface
' MCP9203/4 only i ALERT >
—— == DP2/ |
'| optional [ I DN3 i
|  Anti-parallel "+— ks THERM/ADDR
Mo U o i
[ e g I DP3 |
GND
FIGURE 4-1: MCP9902/3/4 System

Diagram.




4.2

The MCP9902/3/4 may be configured for different con-
version rates based on the system requirements. The
default conversion rate is 4 conversions per second.
Other available conversion rates are shown in Table 4-1.

Conversion Rates

TABLE 4-2: I2C/SMBUS ADDRESS
DECODE
P_&'Il"IEIIEURMR;iSr:itt%:AD)n SMBus Address
4.7 kQ 1111 100 (r/w)b
6.8 kQ 1011 100 (r/w)b
10 kQ 1001_100 (r/w)b
15kQ 1101 100 (r/w)b
22 kQ 0011 100 (r/w)b
33kQ 0111 100 (r/w)b

The MCP9902-1 I2C/SMBus address is hard coded to

1001 100 (x/w).

The MCP9902-2 12C/SMBus address is hard coded to

1001 101 (x/w).

TABLE 4-1: CONVERSION RATE
CONV<3:0> Conversions/
HEX [ 3| 2|10 Second
Oh 0 o 0 0 1/16
1h o|lo| o] 1 118
2h o |lo| 1] o0 1/4
3h o|lo|1]1 112
4h 0 1 0 0 1
5h o | 1|01 2
6h 0 1 1|0 4 (default)
7h gl & [ & | & 8
8h 1 4] 0 0 16
9h 1|o|o]1 32
Ah 1o | 1] o0 64
Bh - Fh All others 1
4.3 Dynamic Averaging

TABLE 4-7: TEMPERATURE DATA

FORMAT

Temperature | Default Range | Extended Range

(°C) 0°C to +127°C | -64°C to +191°C

Diode Fault [000 0000 0000|000 0000 000D

-64 000 0000 0000|000 0000 0000

(Note 2)

-1 000 0000 0000|001 1111 1000

0 000 0000 0000|010 00OO 0000
(Note 1)

0.125 000 0000 0001|010 0000 0001

1 000 0000 1000|010 0000 1000

64 010 0000 0000|100 0000 Q00O

65 010 0000 1000|100 0000 1000

127 011 1111 1000|101 1111 1000

127.875 011 1111 1111|101 1111 1111

128 011 1111 1111|110 0000 0000
(Note 3)

190 011 1111 1111|111 1111 0000

191 011 1111 1111|111 1111 1000

2191875 |011 1111 1111|111 1111 1111

(Note 4)

Note 1: In default mode, all temperatures < 0°C

will be reported as 0°C

DRVE530
DRVE838

MAX31798
MAX31798

MAX30285

MCP9808_AB
MCP9B@8_Al
MCP9B@e_A2
MCP9808_A3
MCP98@E_A4
MCP93@8_AS

MCP99@4-1

MCP9984
MCP99@4
MCP99a4
MCP%904
MCP9984
MCP99@4

11e e111
116 18008

@10 ooee
e1e 1111

lee leee

100 10600
10@ 1@l
1lee lele
1lee 1811
1lee 1160
lee 1181

leel 1ee

1111 166
111 166
leel 1ee
11@1 188
8e11 166
8111 1ee

67
68

2a
2F

48

48
45

48
4C
4D

4C

7C
5C
4aC
6C
1c
3C

Vce Open

Vecc Vec
GND GND
Vcc Vec

! AB/Al depending !

4.7k Ohm
6.8k Ohm
18k Ohm
15k  Ohm
22k Ohm
33k Ohm




https://www.mouser.fr/ProductDetail/621-MMBT3904T-F

Suggested Pad Layout

Please see hitp://'www.diodes.com/package-outlines.html for the latest version.

507523

5
¥ + imensions | Value {in mm
B = i
0.4
+ ¥ [

]
+
[

0.51
1.3
0.7

— X b E —»
e For discrete transistors configured with the collector and

https://www.mouser.fr/ProductDetail/512-2N3904BU base shorted together, the beta is generally sufficiently
77/ high such that the percent change in beta variation is
very small. For example, a 10% variation in beta for two
'S forced emitter currents with a transistor whose ideal
beta is 50 would contribute approximately +0.25°C error
at +100°C. However, for substrate transistors where the
base-emitter junction is used for temperature measure-

H ment and the collector is tied to the substrate, the pro-
2N3904 MMBT3904 portional beta variation will cause large error. For

é P 4 example, a 10% variation in beta for two forced emitter
collector H ' y currents with a transistor whose ideal beta is 0.5 would
TO-92

m|Oy|=<| >N

contribute approximately +8.25°C error at +100°C.

The MCP3904 does not support Beta Compensation on
External Diode 2 and External Diode 3 channels due to
the high beta of diode-connected transistors.

EBC

npn

emitter






MIC5528

6-Lead Thin DFN 1.2 mm x 1.2 mm Package Outline and Recommended Land Pattern

1
PIN 1 TRIANGLE
BY MARKING 1.2010.05

I0P VIEW

NOTE: 1, 2, 3

— 0.55+0.05

[=2]0.05]c] —*—

SEATING PLANE

0.00-0.037 ] 0152 Re

SIDE VIEW

NOTE: 1, 2, 3

NOTE:

1. MAX PACKAGE WARPAGE IS 0.05 MM
2. MAX ALLOWABLE BURR IS 0.076MM

S|

BOTTOM VIEW

NOTE: 1, 2, 3

0.40 BSC

TITLE
6 LEAD TDFN 1.2x1.2mm PACKAGE OUTLINE & RECOMMENDED LAND PATTERN
DRAWING # | TDFN1212-6LD-PL-1 | UNIT | MM
0.9400+0.050
— 1.20£0.05 ™ ExpDaP
0.4000 Bsct 018000050
6 ™14
J»—-J U U 0,30000,050
0.2498+0.050 [ ExpDAP
‘ m ﬂ m \_Pmumm]rmnm
CramiER 815
—-l 0.80 Ref. |'-—

140

00
0
i

0.94

! -

018

0.30

0.35

RECOMMENDED L AND PATTERN

IN ALL DIRECTIONS

3. PIN #1 IS ON TOP WILL BE LASER MARKED

Features

Input Voltage Range: 2.5V to 5.5V
Fixed Output Voltages Down to 1.0V
+2% Room Temperature Accuracy
Low Quiescent Current 38 pA

.

L

.

Stable with 2.2 yF Ceramic Output Capacitors
Low Dropout Voltage 260 mV @ 500 mA
Auto-Discharge and Internal Enable Pull-Down
Thermal Shutdown and Current-Limit Protection
6-Pin 1.2 mm x 1.2 mm Extra Thin DFN Package
6-Pin 1.2 mm x 1.2 mm Thin DFN Package

Package Types
MIC5528
6-Lead Thin DFN (MT)
(Top View)
vouTf ik 1iEIvIN
VOUTEZ }! HiB AN
GNDE3 i EP ii4YEN
Typical Application Circuit
VIN VOUT| ;
MIC5528 l
A+ . o—{EN PORTABLE
VBAT= T COMMUNICATION
T GND EQUIPMENT
N
Functional Block Diagram
VIN » ]
EN ENABLE VouT

TSD LDO




DSE (S—PDSO-N6)

PLASTIC SMALL QUTLINE

E 1,55
F "_ .‘*45 a‘ vﬂ e
| T T
‘ 595
7 B
[}
PIN 1 INDEX AREA -~ % l
0.80
0,70 |
! 0,20 REF.
| |
[ ]0.08 .
-~ T SEATING PLANE
0,05
0,00
l v 3!4— 4% [0,50
0,7 O]
0,50
0,60 T B
5% m ]
T 6 5 |4 L
J ox 32 [§]010@[C[AB]
MIC5219-3.3BMS
]
VindV ; ‘:0:13-3” MIC550X-xYMT EmN GE-ID Vrlﬁ
2u 3 |2
ENABLE [ tantalum —qVIN VouT
SHUTDOW 3
Id?ﬂpF g
= OHEN A
T W H
GND
3.3V Ultra-Low-Moise Regulator G il
' @
<7 5-Pin 30723 (M5)

(Top View)

h_l|9 '|| [|-=

Typical Application Circuit

IN auT

TLV @

EN

RIZHY

Eour I Ceramic

Layout Examples (continued)

Vi

it en
LT
[&] nvic

Table 3. Ordering Information'"

Represents via used for
appication specitic connections

Figure 29. Layout Example for the DSE Package

PRODUCT

Vour @

TLVTO2xx yyyz

XX 5 nominal output w;:dTﬂga {for example, 28 = 2.8 W)
YYY is the package designator,
Z I5 tape and reel quantity (R = 3000, T = 250),

[

device product folder at www.ti.com,

i2)

Pin Description

For the moat current package and ordaring information see the Package Option Addendum at the end of this document, or visit the

Output vollages from 1.2V 1o 4.8 V in 50-mV incremenls are available. Contact factory for details and availability.

. Pin Number | Pin Number ’ "
Pin Name Thin DFN-4 SOT23-5 Pin Function
VOUT " 5 Output Voltage. When disabled the MIC5502 and MIC5504 switches in an intermal
250} load to discharge the external capacitors.
GND 2 2 Ground
Enable Input: Active High. High = ON; Low = OFF. For MIC5501 and MIC5502 do not
EM 3 3 leave floating. MIC5503 and MIC5504 have an intemnal pull-down and this pin may be
left floating.
VIN 4 1 Supply Input.
MNC - 4 Mo Connection, Pin is not internally connected,
ePad EP - Exposed Heatsink Pad. Connect to GMND for best thermal performance.







PINOUT % http://electronut.in/bootloader-atmega32u4/
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Ox1FFFFFFF
0x10002000

Ox10001000

Ox 10000000

0x00B06000

0xC0E00000

0x00030000

000000000

9% +13a
st SSA
ol v DN

“| ev £NIV/TE0d
“| zv 9NIV/0€'0d
“| v SNIV/62°0d
"] ov vNIV/8Z'0d
8¢ 92°0d
L€ S2°0d

-l es £T°0d

DEC1
P0.00/XL1
P0.01/XL2

P0.02/AINO
P0.03/AIN1
P0.04/AIN2
P0.05/AIN3

P0.06

P0.07

P0.08 10

P0.09 11

W NV R wWwN e

P0.10 12 [

VDD
XC2
XC1
DEC3
DEC2
VSS
ANT
P0.24
P0.23
P0.22
SWDIO
SWDCLK

N52810
QFN48

exposed die pad

aan €t |
11°0d t1

Z1'0d st

UICR

FICR

Code RAM

Flash

€T°0d 91

¥1°0d L1
S1°0d 81T
91'0d 61 [
41°0d 0T
81°0d 1C
61°0d T
0Z'0d €C
13534U/T2°0d vz [

Cortex M4 system address map

OXFFFEFFFF

OxE0100000

Private peripheral bus
OxECQO00000)

Peripheral ~ 0.5GB
SRAM 0.5GB
Code 0.5GB

Figure 3: Memoary map

KEY FEATURES

e Bluetooth 5 ready multi-protocol radio

e Bluetooth 5 datarate support Z2Mbps, 1Mbps

e Supports Bluetooth 5 Advertising Extensions

e ARM® Cortex-M4 @ 64MHz

¢ 192kB flash and 24kB RAM

* Software stacks available as download

e Programmable output power +4dBm to -20dBm
e -96dBm sensitivity for Bluetooth low energy (1Mbps)
e -93dBm sensitivity for Bluetooth 5 [(2Mbps)

e On-air compatible with nRF52, nRF51 and nRF24 SoCs
e  Supply voltage range

* Programmable Peripheral Interconnect - PPI

¢ Full range of interfaces SPI/2-wire/UARTE

e High speed SPI 32MHz

e Easy DMA for all digital interfaces

*  RAM mapped FIFO using Easy DMA

e 12 bit/200ksps ADC

* On-chip DC-DC buck converter

¢ Quadrature demodulator

e On-chip balun with 5001 single-ended output
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Figure 1: Block diagram
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BT832A ﬂ"
*  Uses an nRF52810 QFAA with Cortex M4 MCU

« 192 KB flash, 24 KB RAM (GD)

GPIOS |
. Nordic
Does not support NFC SWD | » nRF52832 Filter

* Integrated PCB trace range antenna. Average range is 100 meters. Minimum range and | UART +<—»
Maximum range around a circle is 75 meters and 140 meters, respectively. ADC —’—L—H—J¥

*+  Size: 14x16x1.9mm. i
P0O.01 Digital 1/0 General purpose |/O
XL2 Analog input Connection for 32.768 kHz crystal
. BTE32 (LFxO)
3'8$/unlt I}”'I# pl“ name PO.02 Digital 1/O General purpose I/0
1 P26/5DA AINO Analog input COMP input
- 2 P2TISCL SAADC input
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4 pD.‘I"IKLE AIN1 Analog input COMP input
5 PO2/AIND
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2 po2sisDA o 00 O swpio (6 7 POS9/NFCA PO.10 Digital I/O General purpose |/0
2 poariscL RE [BL i Bk swolk 8- 8 P10/NFC2 -
A1 oooari1 ?2 9? 92 9 po2iRESET H4- 9 VDD P0.13 Digital 1/O General purpose |/0
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i o Q O e 10 GND PD.18 Digital 1/0 General purpose /0
5 Po02/AIND A3 B3 C3 D3 po1g -2
11 P13
B pooasAINg % 54 9,’ 9 PO1A/BOTTOM - 12 P18 PO.20 Digital I/O General purpose I/0
T pooamiec O o] G (H0- PD.21 Digital 1/0 General purpose /0
B po1omEC2 AL 8g G2l B vbD - 13 P20
b P o PP 14 P'DETJIHES-ET nRESET Configurable as pin reset
?EQEE ?EE- EEEEE§EE£E_§ EEE 15 SWDOCLK SWDCLK Digital input Serial wire debug clock input for debug
e EEEREEEERERERRERE EREEE 16 SWDIO il oaine
A0 GND SWDIO Digital 1/0 Serial wire debug I/0 for debug and

programming
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Soldering Temperature-Time Profile for Re-Flow Soldering

Maximum number of cycles for re-flow is 2. No opposite side re-flow is allowed due to module weight.

o 230°C -250°C max.
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Low Performance

1.BT832 module extends 6 mm from edge or ground plane
of the host PCB board.
2 No ground plane on all layers for at least 5mm from edge

of module. Longer distance for longer Bluetooth range.



4-Wire Pulse Width Modulation (PWM) Controlled Fans

"u"DD Tﬂ:h‘:I TRS Motherboard CPU Fan 4 Pin header Connector

33y NC i?sﬁz TDO NC swok swioTDI TRST TVCC
p—-od [ ———
19(17/15/113[11 {97/ 5|3 |1

GND black

+12VDC | yellow

&l | o = G
=

Sense | green

Control | blue

For some AMD cpu fans:

20(18/16{1412|10| 8 6-4 2

GND black

+12VDC | red

Sense | yellow

A ETE N

UART UART
GND GND KEY SF;'“E'}MGND SWIM sooro "Rt S0V TVCC

Control | blue

Notes

e Colors may change.



SAM-ICE has a JTAG connector compatible to ARM's Multi-ICE. The JTAG connector is a 20-way
Insulation Displacement Connector (IDC) keyed box header (2.54mm male) that mates with IDC sockets
mounted on a ribbon cable.

Figure 2-1. JTAG Pinout

VTref 1l ® ® ? NC
NnTRST 3 @ ® 4 |GND
TDI 5 e ® 6 |GND
SWDIO TMS 7 @ ® 8 |GND
SWDCLK TCK 9 e ® 10/ GND
RTCK [11 - ® 12/ GND
TDO 13 ® ® 14 GND*
RESET 15 ® ® 16 GND*
DBGRQ 17 @ ® 18| GND*
5V-Supply (19 e ® 20 GND *

The table below lists the SAM-ICE JTAG pinouts.

SWD Interface

The SAM-ICE support ARM's Serial Wire Debug (SWD). SWD replaces the 5-pin JTAG port with a clock
(SWDCLK) and a single bi-directional data pin (SWDIQO), providing all the normal JTAG debug and test
functionality. SWDIO and SWCLK are overlaid on the TMS and TCK pins. In order to communicate with a
SWD device, J-Link sends out data on SWDIO, synchronous to the SWCLK. With every rising edge of
SWCLK, one bit of data is transmitted or received on the SWDIO.

SWD Pinout
The SAM-ICE JTAG connector is also compatible to ARM’s Serial Wire Debug (SWD).






9.2.2 LM2596 Adjustable Output Series Buck Regulator

Grr

|| LOCATE THE PROGRAMMING RESISTORS NEAR
THE FEEDBACK PIN USING SHORT LEADS

R2

R
——AA—— WA
o KEEP FEEDBACK WIRING AWAY
~="" FROM INDUCTOR FLUX

4 | FEEDBACK

*¥in LM2596 AuTPUT REGULATED QUTPUT

T 1 ADJUSTABLE

7
U”Séﬁlﬂ';mm + oy 1|GNE} 5luru,fu=+

HEAYY LINES MUST BE KEPT SHORT AND USE
GROUND PLANE CONSTRUCTION FOR BEST RESULTS Copyngit © 2016, Texas Insiruments inconporaiad

+

Vout = Yaer ('l + :—f)
where Vg = 1.23 W

v
Rz = Ry (—o'” - 1)
VREF

Select Ry to be approximately 1 kQ, use a 1% resistor for best stability,
Ciy — 470-pF, 50-V, Aluminum Electrolytic Nichicon PL Senes

Cour — 220-uF, 35-V Aluminum Electrolytic, Nichicon PL Series

D1 — 5-A, 40-V Schottky Rectifier, 1N5825

L1 — &8 pH, L38

R1 —1kQ, 1%

Cee — See Feedforward Capacitor (Cee)



