ETERNA (TM) Evaluation and Development Board

1.b) Without Mictor connector
1.c) Without Address line ferrite filters
1.d) With LE pulse gen circuits

2. Associated Documents

= |
| [ R%
BOM ASY DWG PCB
700-0191 Rev4 705-0191 Rev2 600-0191 Rev2

Content: Notes: Revision History:
1. Title Page 1. Assembly Options: Rev Description ECO Author
2. Eterna Manager-on-a-Chip .
3. Connectors, Visual Indicators and Power 1.a) With CR3022 battery holder (no CR2477) 01 Initial release 1141 CN

Mote evaluation & development board, featuring:

- ETERNA Manager-on-a-Chip

- SRAM options up to 512k x 8-bit

- Battery holders loading option (CR2477 or CR3022)
- Fractus chip antenna

- Power switch, reset button, GPIO & LED

- Address lines delay filters option

- Latch signal pulse generator circuit option

02  PIFA chip antenna, Updated LED footprint 1174 CN

03 Update U1 part number 1235 CN

04 Update LTC5800IWR-IPRB symbol, clean lib 1309 RMP

05 Replace L10, stuff C4 to improve the performance1401 KL
of PA11 antenna.
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CONTRACT NO. d .t;-=':.-' A Linear Technology Company
APPROVALS u S 1630 McCarthy Bivd.  Phone: (408)432-1900
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APPLICATION. COMPONENT SUBSTITUTION AND PRINTED
CIRUIT BOARD LAYOUT MAY SIGNIFICANTLY AFFECT CIRCUIT

PERFORMANCE OR RELIABILITY. CONTACT LINEAR
TECHNOLOGY APPLICATIONS ENGINEERING FOR ASSISTANCE.

THIS CIRCUIT IS PROPRIETARY TO LINEAR TECHNOLOGY AND
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ETERNA (TM) MOTE-ON-A-CHIP

Address Latches For 256Kx8 and 128Kx8 load R42
0402 VSUPPLY
C15) | 56n
Nostuft NoStuff R42 u9
U6 c41 01u 10k S STSOP32
0402 0402
. TP6 74AHC573 0402 0201 R1LV0408D
25 mil traces for VSUPPLY - C13)jsen 17 sen DHVQFN20 eb addr 11 | 7 32 ebio oen
Ra " 220 1 VSUPPLY eb_addr o | AL OBn T eb addr 10
VSUPPLY AA : 0402 eb data Or[ 2 ggn V%% 19 eb addr 18 _eb_addr ﬁg éég 30 eb io_csOn
W
D1 1 - A13 107 —
0603 0603 c11 c12 C20]|56n eb data 1r| 3 ) | 18 eb_addr 13 4 29 eb data 7
eb data 2r| 4 | 17 eb_io_wen 5 2. eb data 6
2.2u ==0.1u b d D2 Q2 b addr 15 WEn 106 T
0603 0402 1 eb data 3r| 5 b3 o3 | 16 eb_addr 6. A1B 108 27 eb data 5
cc P11 eb data 4r| g D4 4 | 15 eb addr 15 vd ALS 104 6 __eb data 4
56 66 3335 c1o eb_data 51 Q41 VSUPPLY 3 25 eb data 3
SE Bk eb data 6r D5 Q5 eb_addr 17 vee 103
O 0,0 u fwfuuwf i fufud 0.22u 81 pe Q6 [H3 = 21 a17  vss 24
SH1 sl xS |SISS[EE 2122 0402 eb data 7r| 9 | 12 eb addr 16 [0 2. eb data 2
SHIELD-OSKI XRIREEER Rz EEEEEE L b7 Q7 eb_io_le0_p b _addr 14 |77 | A16 102 755 eb_data 1
- (A G B A e 101 Gnp Lk (L0 e0 ] b addr 2 Al4 101 TN
B i o o o 1 P 1 P P P 2 ) 1211 GND & 121 p12 100 |24
b_addr 20| eb _addr Or
=\ z|<| <|<|<|< (D] <[<| < || <|<|<|<|E | < < 131 A7 A0 T
~ [ =] =] ] ] ] ] B (8] (8] (8] (8] (8] (8] [$] (8] Y 51 N eb_addr 6 14 26 AL 19| eb addr 1r
T o gagN Rl ENER ke N eb_addr 5 15 1 eb_addr 2
n NNNd o = R R R% g —_ A5 A2 =<
% sh1 sHs & il ki c42 0.1u cbaddrd 11615, A3 [Az{—ebaddr s
cXccxccoc>nsSsSoasSsSawe u1 u7 2
ANTENNA QRGO E 00 oS SN NG5S TS Y LTC5800IWR-IPRB 74AHC573 T caa
— ’:EO\ZIE o‘n:‘%gm mggmm ggo\ 280-0362 DHVQFN20 =01 \V
SKRExEBzZ2EE2255 ALT_PN=280-0357 L1 0En  vee (20— VSUPPLY 0402
=) )_\'_ID )_"_‘> EL|°' & EL‘D-‘Q_ T n.‘ E eb_data_Or][ 2 Do Qo0 19 addr_10
11 11 = eb data 1r| 3 1 eb_addr 11
c10 RADIO_INHIBIT 1 ¥% Z% $33%%%%% = VPP ™ b data 2] 4 [P Q1 [77 eb addr 12
56n CAP_PA 1P RADIO_INHIBIT 55 3535 O0C0OO0COo0 W P 53 _eb io oen P10 eb data 3r| 5 | P2 Q2 [T+ 6b addr 13 Pulse Generator Circuit
co 0402 CAP PA TM 3 | CAP_PA_1P afe 1o On [38—-0- 00 eb data ar| 6 [D°  R3[75 eb addr 14
56n CAP _PA_2M 4 | CAP_PA_IM £EB_I0_WEn 5] UARTCL RX eb_data 5r] 7 | P4 Q4 ™4 eb addr 15 us
0402 CAP PA 2P 5 | GAP PA2M ARTCL RX ™o UARTCL TX b data 6] 5 |02 X[ 73 eb adar 16 SOT886
CAP PA 3P g | CAP_PA 2P ARTCL_TX [~/ b io_csOn eb data_7r| o | D8 Q6 ™15 eb addr 17 74AUP1G58 VSUPPLY
Antenna layout ceJ_ CAP_PA CAP_PA_3P B_I0_CSOn 48 eb data br Q7 11 _eb io lel p 3 5
per Taoglas 56n AP PA CAP_PA_3M EB_DATA 5 T 0 Gno e - -
“Top Right™ Corner 402 CAP _PA 4P___g | CAP_PA 4M EB DATA 2 ") ¢ ™ eb_data GND 6 4 R36 41, 0eb_io_lel p
VDDPA 10 | CAP_PA 4P GND FLAG EB_DATA 3 I”)c—IpCS son Woz01
Cc7 LNA EN 11 | VODPA IPCS_SSn [~ 1pCs scK ~ eb io lelr R9 R35 411499 1 c28
ANTL 560 RADIO TX 17 | LNAEN IPCS_SCK [~/3™eb addr 0 0201 i o
PALL a0z | RADIO Txn 13 | RADIO_TX EB_ADDR_0 [7/ > 1565 MosI _ch7 0402
PALIFRA RADIO_TXn IPCS_MOSI C40 0.1u
50O ANTENNA 14 | RADIOZHX B ABDR 1 |41 _eb_addr 1 us 0402 30PF
<6 0 15 - 1[40 _IPCS MISO 74AHC573 0201/ U4
1 16 2:-2 Igé:SfE)MILSECz) eb io le2 DHVQFN20 S0T886
= DATA 1|38 ebdaal L1 | 74AUP1G58 VSUPPLY
Al2 Q = Y UARTGD.S é/EB—IO—LEO eb data_1r| 3 Do Q0 18 €b_addr 3 .
x‘x‘ <‘<‘<‘< eb _data 2r| 4 g; Q; 17 eb_addr 4 6 4 R23 4,y Oeb_io le2 p
Aqa s eb data 31 5 | D2 Q3 16 _eb_addr 5 o6 10201
Jo'sy eb data 4r[ ¢ | o 84 15 _eb addr 6 eb o le2 R22 \\ 0 | R24,,499 1 =014
DN@aWa eb data 5r 14 _eb addr 7 0201 0201 y
QHO72AF1A OO>CF 73 ob date o[ 5 |00 5[ 3 eb adars _chs 0402
o ZZI< eb data 7r] g 37 87 12 eb addr 9 30PF
3 A4 10 02017
c b R e ;'; s<2)'rase
+21 GND
g 74AUP1G58 VSUPPLY
2lz 3 5
1/4 WAVE, 2.4GHz 2 32768 =[S 7 -
J1 NoStuff QTR_WV ECX-306 6 4 R25 )y Oeb io le0 p
068" TAILS coa Vo201
MMCX q Place FIuO and R12_clcl>se to U1, Mi eb io 1e0 R19 0 | R7 0499 1 —L o1
N Note: X2 is actually a 4-pin device eb_o_llel and eb_io_lelr 0201 0201 0402
Place C1 & C2 with Pin-s 1 and 2 depicted hefe P9 c23
common pad near north correspond to Pin‘s 1 and| 4 Nostuff bl R12 1k FLASH P ENn 30PF
edge of ground plane X1 NoStuif C16 c18 l_'wnzul— 0201/
32.768k X5__20.000M 0.1u 56n 56n eb o lel R10 0 eb o lelr
R2 1 49.9 TCK ABSO7 ) | 0402 0402 0402 Wozo01
NosStuff "' 0201 Pulse Generator Bypass Option, place R11, R20 & R21
CSM-7X Place below Rs, Ls & Cs close to U1/J1, L are 0603 O ohm resistors near J1 and minize eb_io_lexx nets
Place termination close to Ul Pin26 Place smaller XTAL inside| X4 20.000M eb _addr 0 R17 pp0 O eb addr Or
larger XTAL foot print | | eb_addr 1 R15 yy 0 _eb_addr 1r eb o lelr R11,, 0 ebiolel p NoStuff
NoStuff b data 0 AMR33 K eb data Or eb o le2 R21 4y 0 eb io le2 p NoStuff
eb io le0 R8 0 ECX-53 eb data AM R32 L eb data 1r eb io le0 R20 0 eb io le0 p  NoStuff
0201 Nostuf eb data AMALR3L L eb_data_2r Wo201
UARTCL TX R6 jyp 0 SSoLLTX X3 _20.000M “eb_data A R30 L eb data 3r
0201 - eb_data AMR29 L eb data 4r
: eb data 5 AMR28. L eb _data 5r_
NosStuff CsM-3X J2 &b data AMR27. L eb data 6r
eb data 1 R14 4, O NoStuff No Stuff b data 7 AMR26 L2 eb data 7r
::0201 eb io lel p_R37 4, 0 MICTOR_38 Wozo1 L0603 0 ohm
UARTC1 RX R16 ypy O VSUPPLY _R5 4 O
0201 KCLLRX NoStuff 'V 020: és Pi 22— Datiofi:lttz[zmﬁg be used instead of latch pulse circuits: + :|: :|: :|: + + :|: _|_30PF
eb_io_le0 5 eb_io_le0 - ul - s 0201
Place R14, R8, R6 & R16 close to U1, Mi eb_io_lelr PS 83 eb o lel - 499 ohm (R26-R33), and, NoStuff
eb_io_le0, eb data_l & ed_data_4 eb io le2 N 14 oo [0 eb i le2 p - 30 pF (€29-C36) C36 C35 C34 C33 C32 C31 C30 €39
RESETn 11
NosStuff eb data 7 1 P11 P12 14 eb data 7r
eb data_4 R13 0, <SLEEPn eb_data 15 P13 P14 16 eb_data 6r
020t W< VSUPPLY b _data 5 17 | P1s P16 Mg eb_data 5
opa - S K VSUPPLY b dat 4 T P17 P18 [ b data_4r
TIMEn E FIMEn DI (oI eb_data 21 E%? Egg 22 eb_data 3r
ART RX RTSh 100 >TDO . 231 po3 p24 (24 B TECHNOLOGY
= UART_RX_RTSn = ™S 25 | ooe pag |26 eb data_1ir
UART RX_CTSn R TCK eb data 0 27 28 eb _data Or LTC CONFIDENTIAL - FOR CUSTOMER USE ONLY
ART_RX UART_RX_CTSn TeK eb_addr_ir 29 | P27 P28 CONTRACT NO. n o i
s UART_RX P29 P30 - = A Linear Technology Company
UAR n RESETn eb_addr_Or 31 CUSTOMER NOTlCE mgEs w0 o=
= UART_TX_RTSn RESETn P31 P32 |F32—x |
UART_TX_CTSn <UART T CTSn FLASH_P_ENn FLASH P ENn eb_io_csOn 33 P33 34 34 eb_addr_18 APPROVALS
UART_TX SuarT X — - eb_io_wen 35 | pae P36 |36 eb_addr_10 LINEAR TECHNOLOGY HAS MADE A BEST EFFORT TO DESIGN A| 16.30. McCarthy Blvd. Phone: (408)432-1900
RADIO INHIBIT - %> |PCS_MISO eb o oen 7 | pa7 pag eb_addr 2 CIRCUIT THAT MEETS CUSTOMER-SUPPLIED SPECIFICATIONS; [DRAWN: networks™ Milpitas, CA 95035 Fax: (408)434-0507
INA BN KRADIO_INHIBIT IPCS_MOSI HOWEVER, IT REMAINS THE CUSTOMER'S RESPONSIBILITY TO CHECKED: TITLE:
RADIO X LNA_EN Fee=sn lbcs_sck AV fBOO6 VERIFY PROPER AND RELIABLE OPERATION IN THE ACTUAL - : DC9011A
b RADIO_TX n
RADIO TXn . - 2222253 APPLICATION. COMPONENT SUBSTITUTION AND PRINTED [ APPROVED:
- RADIO_TXn UARTCL TX S UARTCL TX 00000 T CIRUIT BOARD LAYOUT MAY SIGNIFICANTLY AFFECT CIRCUIT PCA SCHEMATIC, ETERNA MANAGER EVAL, SEYMOUR
AL A3 UARTCL RX < UARTCI_RX addd PERFORMANCE OR RELIABILITY. CONTACT LINEAR ENGINEER:
_2 i A2 - ARRN TECHNOLOGY APPLICATIONS ENGINEERING FOR ASSISTANCE. e SIZE | DWGNO. REV
- AL : -
A0 AL A 710-0191 05
<~ THIS CIRCUIT IS PROPRIETARY TO LINEAR TECHNOLOGY AND
1S SUPPLIED FOR USE WITH LINEAR TECHNOLOGY PARTS. DATE:  Tuesday, August 12, 2014 | SHEET 2 OF 3
|
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JP4A
HDR 2MM_PTH

INSTALL JUMPERS TO ENABLE

HOR 2w PTH £HORBAT ~ RESPECTIVE FUNCTION EABLE" EHORBAT 110 1 & 0

VSUPPLY ENABLE", "EHORBAT", "l/O 1" & "I/O 2"

* USB_EHORBAT RESP.
P1 LNA EN  R40 4, 0 ER
100MIL_RA\ 250-0406 Wo201 |_Silk__|
HDR16X2PTN100RARP
1 2
ﬂﬁg}lﬁ-ms >< gg \ KUART_TX_RTSn M | RaT NoSt 1 Ras
UART_RX < 5100 (-6 >>UART_RX_RTSn USB SPARE2 10| 300 = 300 =
/ 1 TIMEn R43 11, O Addon 0402 0402
UART_RX_CTSt) ) 88 KeL_Tx Woz201 BLUE JUMPER b
CLI_RX 3
I 11 12
RESETn 00 FLASH_P_ENn
IPCS_MISO 13100 [H4 IPCS_MOSI NoStuff

LED0603

D7 D10
BLUE BLUE
LED0603 LED0603

>
15 16 !
IPcs_ssn K o 88 1 !rPgKS—SCK USB_SPAREL 10
™S 1980 [20 %150 RADIO TXn R45 jp1 O 2 JP2C Addon
oI 210 80 |22 VUSB 36 \ Wooor LUE JUMPER

ééuss PGOOD | | o3 24 2 i
VBAT 25 82 | 26 — |4 KEY |
USB EHORBAT _\| 27 | 50 [2 MOTE_OFF w
USB_SPARE1 10 29 00 30 USB _SPARE2 10 Q3 NoStuff

Ve < 1] 50 [=2 = 5V STATUS 0 1 DMN2004

SC70-3

REVERSE PIN

N\ FOOTPRINT /<77 NoStuff Q5 NoStuff m
RADIO TX _R1 sy O STATUS 1 1 DMN2004
Wo201 SC70-3 N
*
7]
DP4 R4 4 0 INDICATOR 0 1 J DMN2004
X2PTH{00RP V0201 SC70-3
VSUPPLY 1 2 LNA EN
RADIO_INHIBIT ~ <<- I gg 4\ RADIO TX §;h/ingNTx
AADIO T S RADIO TXny o0 |6 - VCOIN .
SLEERn % 06 |8 (**) SPLIT LED PAIRS AND PLACE
956 [10 BTH2A NoStuff ONE ON TOP AND ONE ON BOTTOM
c3s c39 ~ 1 CR2032 HOLDER 1 BTH1A OF PCB.
oPa sy DPa 100uF, 6.3V == 100uF, 6.3V o Hu2032 S CR2477_HOLDER - -
[_Layout |
TiEn TIMEN CUARTCL_TX 1210 1210 BT AddOn HU2477N ayou c
UARTC1_RX 18 ¢ /
S VBAT CR2032 BATTERY BTH1B NoStuff AddOn
CR2477 BATTERY VCOIN (**) ANNOTATE SILK ON BOTH TOP
’ AND BOTTOM WITH: "STATUS 0",
N "STATUS 1" & "ACTUATE".
VBAT __Silk__|
2 I 3 . VCOIN_SW
(*) (2x) ANNOTATE TOP SILK WITH SIGNAL VUSB 3V6 ++
NAMES (SEE SEPARATE INSTRUCTIONS Q1L D3
FOR DETAILS) D1 FND302P SP1002-044TG
S SOT23 S0T23 SC70-3 5 POWER (++) ANNOTATE WITH: "POWER" 8
ilk BAT54C NEAR SWITCH *; AND "ON"
| Swi NEAR PIN1 & "OFF" NEAR PIN 3
ON W OFF 2MMSLIDER _Silk__|
() (2x) PLACE HEADERS ON BOTTOM (SEE 2 ry SW_JS202011/QN
SEPARATE INSTRUCTIONS FOR DETAILS) c21 D2
0.1uF BAV199T L
0201 u3 SOT523 ™~
Layout sc70 MOTE OFF
1SL43L210
USB PGOOD 1 6 . . VSUPPLY
L2 | l\x Cga 5 VBAT OR_VUSB >>  VSUPPLY
3] 4
R34 GND_ NC _L c22 D5
™M 0.1uF SP1002-01ITG
a3 k3 0201 M 0201 SC70-3 ca3 8
A1 P4 o 2.2uF
— 0201 0603
A0 P2 750K
R18
RESETn SPST-NO 2)5MM
int>
Q2
DMN2004
SC70-3 ESET (+) ANNOTATE SILK WITH :
"MOTE RESET"
_Silk__|
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LTC CONFIDENTIAL - FOR CUSTOMER USE ONLY ]
CUSTOMER NOTICE CONTRACT NO. A Linear Technology Company
MTH1 MTH2
PLATED 125/300  PLATED 125/300 LINEAR TECHNOLOGY HAS MADE A BEST EFFORT TO DESIGN A| APPROVALS 1630 McCarthy Blvd. Phone: (408)432-1900 A
CIRCUIT THAT MEETS CUSTOMER-SUPPLIED SPECIFICATIONS; |DRAWN: netwarks™ Milpitas, CA 95035 Fax: (408)434-0507
HOWEVER, IT REMAINS THE CUSTOMER'S RESPONSIBILITY TO - -
VERIFY PROPER AND RELIABLE OPERATION IN THE ACTUAL | CHECKED: TITLE: DC9011A
MTH4 MTH3 APPLICATION. COMPONENT SUBSTITUTION AND PRINTED  [APPROVED:
PLATED 125/300 | PLATED 125/300 CIRUIT BOARD LAYOUT MAY SIGNIFICANTLY AFFECT CIRCUIT PCA SCHEMATIC, ETERNA MANAGER EVAL, SEYMOUR
PERFORMANCE OR RELIABILITY. CONTACT LINEAR ENGINEER:
TECHNOLOGY APPLICATIONS ENGINEERING FOR ASSISTANCE, f——r T SIZE | DWG NO. REV
A 710-0191 05
THIS CIRCUIT IS PROPRIETARY TO LINEAR TECHNOLOGY AND
1S SUPPLIED FOR USE WITH LINEAR TECHNOLOGY PARTS. DATE:  Tuesday, August 12, 2014 | SHEET 3 OF 3
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