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BLE Unit

1 Ul
1 1
; G P0.18/RESET ) INT_7058
GPIO-HEADER Vout_BT < g ¢ g +3.3V LiFo+  VUSB GPIO_7058 GPIO-HEADER
THL G > PO.11/MODE X2 PB _/KILL
1 GNDF—1< = GND 28 1 EN_Vout BT Th2
HW_IDO/ P0.03 > ABY = P0.03 LiPo+ = 5 1
HW_ID1/ P0.04 5 G = P0.04 ENABLE (5= 3 > EN_Vout_BT
/PB_INT/ P0.28 2 3G 51 P0-28 VBUS |52 e 5 GROUND
CS_ACC/ P0.29 = oG 5 P0-29 P1.03 52 e . P1.03/ /PB_KILL (not used)
ACC_INT/ P0.30 < o G To| P0-30 PL12 |52 e = P1.12/ internal LED (MCU D7) + GPIO_7058
CSXN_7058/ P0.31 7 T 11| PO.3L/SPI_SS P111 57 77 o P1.11/ INT_7058
SCL/ P1.15 S ) - 757 P1.15/SPI_SCK P110 57 ) 8 7 P1.10
SDA_MOSI/ P1.13 5 5C 13| PL-13/SPI_MOSI P1.08/SPIL_MISO |55 2o 3 P1.08
MISO/ P1.14 10 T (G 1o P1.14/SPI_MISO P1.02/SPI1_MOSI g > 10 9 P1.02
HW_REV0/ P0.08 11 5 (G 757 PO.08/RXD P1.01/SPI1_SCK |5 > 1 10 P1.01
HW_REV1/ P0.06 5 o S 67| PO.06/TXD P0.27/SCL (= Da T m P0.27/ SCL
GROUND -__|_ pr i NC P0.26/SDA > & P0.26/ SDA_MOSI
12 Pin SND WE 16pin BTLE Module Version_3V3 WE 12pin GROUND
MISO or alternative Argon Module from Particle GND 12 Pin
SDA_MOSI SDA_MOSI
VUSB SCL note: no PU for 12C onboard SCL
TH3 T CSXN 7058 12C with max. 400kHz
- ACC_INT
e=t=—>Vout BT CS ACC
=r—>LiPo+ /PB_INT
-
HW_REV1
GND HW_REVO
HW_ID1
HW_IDO
Pushbutton ON/Off Controller MEMS digital output motion sensor o
Vout BT Board HW Definitions
Vout BT
u2 R52 [R53
| TC2950-1 00k L book Vou[ty BT vOu[tY BT
LiPos —— VIN EN 2 T o e e R74 | R116 u3 set HW_ID:
INT note: optional use with SPI 0ko 0ko _IS2DH12 q set HW_REV: q -
2 | == - 18 R55 PB /KILL
B KILL — 9 4 SDA MOSI
OR00 vdd SDA/SDI/SDO |——=r——
= CS ACC 2 1_SCL
o - b C83 cs SCL/SPC f—"sr——
56 ==C84 | = Zz i 10n MISO 3 | spoisao
K70 100n 0 O O INT2 |1 HW REVO HW_1DO
INT1 | EZ-ACCL INT1 R4S aAcc INT yHW REVO HW DL
< o o~ GND . 10 aYfaya) OR00 HW REV1
S2 © | ols vdd 10 2325 5
® |8 x|3 [CXORO) RES
J_ C_Lo QD [ 14 [st [Es [ 57
== C117 C120 ©|~|o R0O0 L[IOROO R0O0 LbRoO
GND  GND 100n 100n
GND GND GND GND GND GND GND GND GND
default: 12C slave address: 0x19
Test-Interface Mounting material
VUSB Vout BT IMl | |M2 | |M3 | |M4 |
(+5V) (+3V3) Nylon_Standoff Nylon_Standoff NYLON, M3X6 NYLON, M3X6
1 2 M5 M6 M7
3 4________SDA [ | ] [ | |
scL | 5 6__INT 7058 Nylon_Standoff Nylon_Standoff NYLON, M3X6 NYLON, M3X6
ok 8 M9 M10 M11 M12
ACC INT | ~9 10 [ | ] [ | | o
Nylon_Standoff Nylon_Standoff NYLON, M3X6 NYLON, M3X6 Confidential © ams AG
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o ) I0VDD
galvanic isolation
isolation barrier Level-Shifter to IOVDD (1V8 or 1V2) Switch-GPIO
3V3_LDO 36 | [R37
A us 0kO L110kO
Vout BT Vout BT 3v3_LDO 3v3_LDO 8 [ vee vo L GPIO_ext AS7058
%14 & A v1 |6 GPIO_AS7058
GPIO: select direction P1Z X3 I0VDD 1 7
. GPIO JP3 5 3
JP_Pos: 1-2 -> GPO_BT-Board ]HI R23 73 ['Ra7 U13 > S GND 2
JP_Pos: 2-3 > GPI BT-Board o ] pA N 6 58 R28 [|R29 GPIO/INT " i E GND
T 2] YooL vbD2 e 0ko 10ko L i10k0 u4 B[] 100n|  NXBLIT53GT 115
323 3] GNDL GND2 =7 J25 2 13 J24 R30 | |R31 ' L
GPIO_7058 e 2| e o 13 GPO 1O 3|~ B [[12° cpo 7058 10k0 L 110k0 M M M
5 vOC vIC 2 GPl_ISO 4 A3Y B3 11 GPl_7058 GPIO I0VDD
INT_7058 6 VOD VID 1 INT_AS7058 ISO 5 AdY B4 10 INT
7 0
8] VEL VE2 5 1 14 6 o
[ 49 GND1 GND2 3V3_LDO4TE éCECA VeeB TDlOVDD Ji0  Ji13 Switch-INT 42 [R71
0kO = c79 ADUM142E0BRZ == c50 gkzo c25 7 GND ™ 15 c26 3V32&LDO 17 0kO Ll10k0
100n 100n 100n TXUO204BOAR 100n 8 [voe  vo LZ INT ext AS7058
A1 A1 A1 note: int. PD 5MOhm Y1 6 INT_AS7058
GND GND GND M M M M M M M ) 1 z
7058 |nt. 2 s GND i
note: "H" -> Y1 activ = c74 E GND
I 100n NX3L1T53GT,115
3V3ALDO 3v3_LDO M M ™
10VDD
12C_externally
3Vv3_LDO I0VvDD R48 | R70
default: internal AS7058 activ A A hoko Lhoko
Jis5 J17 u1is
[0 3o}
3 5 SDA ext AS7058
SDAA SDAB
21 SCLA SCLB 673 SCL_ext AS7058
7058 _ext G [l
- C76
= C77TCA9416DTMR 100n
100n
M M M
Vout_BT Vout BT 3v3_LDO 3V3_LDO I0VDD
N A
12C 12C_internally
24 50 R35 | R34 3V3ALDO |OVDD R46 | R25
default: set to I12C-Interface k70 k70 1 uld 8 k70 L4k70 ule A 10k0 L110kO
SDA _MOSI R51 —— 2 \S/BR% \ég% 7 12C SDA 1SO 3 | span soas 3 R59 —— SDA _MOSI_AS7058
SCL R60 ——0R00 3 6 12C SCL _1SO 1 7 R61 ——0R00 SCL_AS7058
TR0 2] SCLL SCL2 5 SCLA SCB |— T—T5r00
GND1  GND2 . VCCA VCCB
I 7058 int 8 OF GND 4
= o3 ADUM1251ARZ = g1
100n 100n = C28TCA9416DTMR - C27
100n 100n
M M M
GND M 9
note: internal PU 10K on all SDA/SCL
M if OE=low then outputs Hi-Z
vout_BT Vout_BT Vout_BT 3V3_LDO 3vs_LDO IOVDD
N A
SPI
66 67 68 69 1 uis 16 78 3Vv3_LDO SPI I0VDD 44 43
oko Llioko oko Llioko > VDDL voD2 |72 0kO a U6 A oko Llioko
3| G\PL GND2 =74 SDA MOSI_1SO 2 13
VIA VOA Al B1Y
41 s vos |13 SCL_ISO 3] a oy |12
CSXN 7058 51 e voe |12 CSXN 7058 1SO 4] 3 B3y 11 . CSXN_AS7058
MISO 6 1 oo vip L MISO_1SO A By |10 MISO_AS7058
7 10
5] VEL VE2 [—5 1 1
GND1 GND2 7058 int 3 \c/;l:EcA VeeB
fggn ADUM141E0BRZ ngZn - e 7 GND P 15 == 39
alternate part: MAX14931CASE+ I 100n TXUO304B0OAR 100n
" . i aMmiii OSRAM
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1 3 4 5 6
Powersupply Board/AFE/LED isolation barrier
VUSB
A
— oy
C57 18
Vout BT L1 1u5 n JP18
L] ext+5V_ISO
U1l 220p 1] - +5V_1SO
— L2 4 5 8 Uz 1000V (1kV) [
Q ) 300R/2.00A swi1 Sw2 L3 Zf
a [ g Vin_3v3 _L _L _L = g PVIN  voUTt—e—*V . . g\gvv\ . 141N +VOUT g
oot T Low o] pm Sl Tl o 1 B T T T 1
6 c61 | c62 | C63 Cc64 C65 L
T3 C66 == C67 o —EN DC/DC 6 1 c68 crs C69 == C70 c71
10u 10n 10n 10u SYNC NC 2—x ™ 22u 22u 22u 100n in
10 10u | 10u | 100n 10u 10u T2
GND GND GND  GND S 1pGND e GND GND GND GND GND ONORF ne M
9 Ri=Ik _ TDR2.0511SM
71-|AGND
X70 1 AGND (TP) R9L | ON:if vin_3V3 available M
&b ADP2503ACPZ-5.0 100R
external +3V3  Vin lout: 600mA X‘fus EMMT625TA
T Vin_3v3 M
GND R4 ¢ | e
e o N _L [ %Bss123,215 J_ J_
ook T ¢72 GND M
10n
GND GND GND
+5V_ISO 3V3 LDO 3v3 LDO
J12 us J
Zf T & N UL e A T zf
J_ J_ J_ L 5! enuvio R39 J_ J_ 20
X29 33 €32 ==cas 3 7 100k C31 €30 [ k20
s =1 onD PG 5 10n 2u2
ext+5V_1SO JP29 10n 10n o GND SENSE
X40 J_ ) ) 2P M M SZ;Hl
external +5V_ISO 1 =] VLED o ADP7102ACPZ-3.3R green
- _L _L low noise LDO 15uV
36 = oo 3V3_LDO 1141V8 LDO
16 Zr U9 T Zr
+5V_1SO JP16 X42 8 1
A n 8vs_LDO note: on delay 3ms P42 PGND J_ -L 5 E\KII/’I‘JVLO el RA1 J_ J_ =ﬁ
Q1
J21 C41 ==C43 100k C44 C42
o I3 =~ Q7 T 3 7 DTC113ZKAT146
o mp r ! VLED IN R86 =] , _ VCSELS 2u2 | 10n 6 g“g SEN';E 2 10n 2u2
a —
1 13] OR00 J_ J_ T ¢ 2 exp M M ™M
X15 R83 | IRLMLE302 103 == Cos clo1== C102 M ADP7102ACPZ-18R
100k 00 NT3 In 2uz | In low noise LDO 15uV
X50 []R84 1 2
1 100R 3V3_LDO 1v2_LDO
external VLED 1V8_LDO M PGND PGND U10 TJlG Zr
1 5
(- I o 1T 1
Pt 1 ’ 51 S=C52=C53 2 en 55 S=csg C54
100n 10n 10u 2 4 100 10 2u2
7 GND  NC — n n
4 J_ TPS7A0512PDBVR
M M M M M
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1 2 3 4 5 6 7
AFE AS7058
optical setup
VLED
A S
X8 10u 100n | 10n
note: use for test purposes
l PGND
UBA
BN EERE 5]
note: PU to IOVDD on all signals exists! J_ VCSELS |—C2 VCSELS ’ ’ ’ VCSELA
B3 C1 VCSELA J_ J_ J_
EXTCLK SYNC M o EXTCLK_SYNC VCSELA
C20 Cc22 C1l1
INT_AS7058 D5 | NT LEDg |3 LED8 100n 10n
CSXN_AS7058 B | coxn LED7 |2 LED? o o o o 10u
SCL_AS7058 C6 1 soL LED6 |BL LED6 c B Z D5 g 3 D6
SDA _MOSI_AS7058 S5 | Spa Mos! LED5 AL LEDS 3 ° ISFH 7015 PLPVYL1940A E § ° ISFH 7015 PGND
! = [
MISO_AS7058 ce | s oonns |22 PGND 5 yFH? M@ Ve 2 S M@
GPIO _AS7058 = 3 w T
O, O,
Les | pio LEDg |24 tggg g o 2 g <
LED3 |22 < NS note: VCSEL Imax=25mA
B6 LED2
LED2 s  LED1L LED1
LED1 [£8 SEND LED2
pGNDL |2 — oY LED3
ECG_INP F6
E6G NN o] ECCINP e LED4
ECG REF ECG_INN PD8 |—=x
B | EcG_REF PD7 ﬂ; LED5
PD6 G2 PD5 LEDG
BIOZ1 D2 PDs D4 LED/
BIOZ2 e | 29X Poa -7 X PD3 LEDS
BIOZ2 PD3
BIOZ3 D1 G3 PD2
BlOZ4 El Bloz3 Pp2 E4
BIOZ4 PD1 —— PDREF PD3
PDREF | S PD2
PD5
AS7058 %S %S
. ; H4 H5 H6
pch-note: C's placed closed as possible to AS7058 ;2 SFH 2703 ;2 SEH 2703 ; SEH 2704
U6B PDREF
DVDD AVDD G4 E5 I0VDD_DUT
—— 1 AVDD IoVDD ——————————
J_CQO J_C147 AVDD DVDD BB BB BB
AP B avbp pvpD |EE
1in 10n Insert a poarity picture in the draftsman document.
DGND DGND
AVDD AGND 65 1 senp
J_C91 _chz AGND B2 | acnD DGND |28 DGND
1n 10n AS7058
AGND AGND
10VDD _DUT NT1 NT2
J_CQS _LC94 AGND 1 2 _ 1 2 DGND
L] L]
Iln IlOrl
M M M external Interface
note: Interface 1V8 supported
accelerometer slave adress 0x18h (SA0=0)
X27 PU to IOVDD on all signals exists!
JP27 X69
1v8 LDO1V8_LDO JP69 J22
1v8_LDO ]HI VLED IN 1
J5 = 3 Pin 3V3 DO )
) ) ? DVDD ngz RO7 U7 R 1V8 LDO 3
X47 100 LIORO. 4 [ e our L3 GPO_7058 1V2_LDO A
2 1 OE/ST EXTCLK_SYNC GPIO_ext AS7058 5
C35 C36 37 ==C38 g 2| oo SDA_ext_AS7058 .
22u 00n | 10n | 1n == Cc29 SCL_ext AS7058 7
I 100n 2.0000MHz INT ext AS7058 8
M M M M M M M ACC2 INT1 9
note: only used with VDDIO 1V8 10
»<— MP1
pch note: place all jumpers close as to AS7058 . <— MP2
note: to select IOVDD PicoBlade 0532611071
note: use to measure current on AS7058 X19 M
1V2_LDO JP19 | 9ve LDO
x17 ™
P17 S X44
JP44
1v8_LDO 37
ey
R —owol ST own our amii OSRAM
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1 2 3 4 5 6 7 8
ECG/BIOZ/IGSR
note: electrodes placed as on real pcba set jumper's to select Input ECG-Signal note: 3x skin electrode contact model note: patient protection resistor + EMI/RFI 2nd order low pass filter
BIOZ_3 (I_INP) finger electrodes or external
B3 ECG (Ref) 5 X6 x4
O i E3 E2 N = feutoff =32kHz P2
o X X fd =3,2kHz Il
Finger Electrode & D2 o 3 i = = ] RC Cutl
(=} — < ||y N ) =
right hand (ring) g s 2 EcG + T L R1B R2B ECG_INP
— 1 1
g 7 -]l o 50K 50k
m R6A
8 ST N I
ext ECG _INP 1
- Cc4 u
= 7 X10
BIOZ_1 (V_INP) 2 47n 4 3
El 1% 3
O ECG (INN) - I — — — 2l
$ e
o M M 1% M L
Finger Electrode B D3 cs
right hand (middle) S ext ECG_INN
g 47n 1%
9 c9
—
2 X12 R6B RC Cut2
™ 1 TJB o Il
g_ 2 ECG - | I 1u RIA R2A ECG_INN
s Jolal el Sk Sk “RC CuZ
E2 BIOZ_2 (V_INN) u H u all 50K0: machting .Parts 0,1% u
ECG (INP) _ E 2 E 1 JP20 P22 o<t ||y
JP21-1JP21-2 X20
o X22 1% <
Finger Electrode X g 8
left hand (index) Q D1 X23 - - X24
9! il G2 ) w|m[—
o
@
O M R82 R5 R13 R96
= 200M 00M 400M 200M
E4 BIOZ_4 (I_INN) E 3
opt. ECG (Ref) - 25 MM MM o6
O - . s s
x 3 2
Finger Electrode < I ﬁ 2 =11 21
left hand (middle) < D4 "o 1 -e—
o
—
= Ea R7 []RS R9 [ R10 [ 11 12
8 c12 JP31 1 JP31 2 100MLI10MOL11G00 GO0 OMOL100M
a M 1l
ext. ECG Interface " 47n . 1% | 1% 1% 1% 1% | 1%
O o 51k
\ 1 a 22 ECGref T 0.1% R16 =320 ECG REF
\( j)— 1 bl o] o) 100k
71828 X28 1%
JP32
X110 2 ext ECG_INP ext ECC REF X32 X33 s 1X34
/ \ I ext ECG_INN o =Ts—M >
17 ext ECG REF €O g
O oo|o|<t |y e l:_ 1 3
\ j X51 J_
41828 C13 Cl4==C15
I I JP36-1 JP36-2 1u 100p 10p
X120 2
~[w]o]—
7 Nt gMn
< m:j—! M
K / Cio default Pin-setup:
41828 BI_E3 | R n Ji
e 270 _INP
5k1
0,1% 1%
JP37-1 JP37-2
ext. BIOZ Interface ~ n n
(]
<
X200 2 ~ j*‘
/O\ 1 1 ext BIOZ IN1 Bl E1 1 R21 "c21 1
=
K / voltage 0'5_'k1]6/ ||$Z/n V_INP
, 470 (0]
41828 set jumper's to select 1 30 P BIOZ1
X210 2 external electrodes JP35-1 JP35-2 -
A~ S e LR
O 1 ext BIOZ IN3 1X38 5 0 n n 7 8 BIOZ2
/ current | 3 : 4 < m:jr«
41828 5 6 Ci6
X220 2 ext BIOZ IN4_| 7 8 e | R88 |
% 47n V_INN
o} ami’ OSRAM
/ current JP39-1 JP39-2 1383
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View from Top side (Scale 1.5:1)

150.00mm

| | | | | | e0143c_AWS AS7058 EVK_Mainboard.PcbDoc PCB Spezification:
O 2 F O O i ® i O O 1.6mm £10% §-Layer FR4 (MLL6);
= < [F] HDI; stacked via
X o o o
N o -~ i
I m Im e 2 X X < @ manufactured with IPC Claas 2
] X X< .
@ Technology: 150um TrackWith/
— — TrackTrack
S2 E ‘ smallest drill: 150um
s g g| (O g| (O . .
|ri1| = @ Prepreg and Core Tickness is free
= to defined
5 (5) outiine is milled and v-cutted
X43
S (6) finished surface is ENIG
Silk lor is whit d d
@ Silkscreen color is white and made
in high resuluion (more than 200um)
e % Solder Mask color is green standard
] ]
X453 S L @ check Gerber files against the IPC-
D-356A.ipc netlist file; Net GND, M
BEEEE o= O O = and PDREF is shorten by NetTies

AEEEIE:

Questions to:

ams Sensors Germany GmbH
Fernando Hadrich

e-mail:

-
o

] 2] ml
3] 5]

| )

z

3 1 E 3 2 fernando.haedrich@ams.com
2 s u14 u13 2 Phone: +49 3641 280935
.*z;
g BE I I I I E| I®

uU16 mmg Tous 25 Q
s |||@||| B

e ., BRI
< us [ [BS0
=% [0 Olgggaenio)

J10

@H@
Beng B

E%.\
Ol {Al <

B
B

BEE G5 BEEE

J13

O
W
&
@@% ©

==t =38 elgB[ae 2. @ T ©
=2Eu7|@E™ BEB ”
(=)=) O
X47
[ T T Du4
D1
1 i
— (© X60 O
[ T T

X200
X210
X220
X230

iy
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View from Bottom side (Scale 1.5:1)

O

O

Drill Table

Symbol | Count Hole Size | Plated Hole Tolerance

& 91 0.10mm | Plated

I 101 0.20mm | Plated

X 275 0.25mm | Plated

o 11 0.80mm | Plated

&2 28 0.86mm | Plated

@) 53 1.00mm | Plated

< 38 1.10mm | Plated

© 14 1.40mm | Plated +0.25mm/-0.00mm
= 10 1.60mm | Plated

% 10 1.70mm | Plated

© 7 1.70mm | Plated +0.25mm/-0.00mm
O 4 2.15mm | Non-Plated

& 4 2.40mm | Non-Plated

\Y 6 3.20mm | Non-Plated

652 Total
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D5; D6:

017

0.6

0.225-+005

0.2:0.05

|_0._L_j

06

V)
o
o
*
el
~
™
=

0.495

2
Pin2 |
© 1
= L L=~ ||oietr)
1
\DieZ(IRl Pin1
H6:
0.845
0.14
H4; H5:
o 32

0.18

185

S\\Vllg
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