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2023/12/07 Initial Version
1. Update schematic symbol of 9258A.
2024/07/01 2. Adjust the package of L2.
3. Remove external pull-up resistor of DP, will use internal resistor in chip.
4. Add the level shifter for SWS.
5. Correct DMIC power supply.
6. Optimize package and PCB layout for L2/C17/C36/C37.
7. Add R34/R35/R36/R37/R38.
8. Change J8 and J9's nets.
2024/09/03 1. Update schematic symbol of 9258A to 7218X.
2. Add SDM curcit
2025/01/06 1.Modify the level shifter's compatibility design.
2.Capacitors C8 and C9 are reversed; their positions should be swapped.
3.Add a small capacitor (1lnF) on the DATA line.
4.Add an ESD protection component in the designated position.
2025/03/04 1.Add reserved positions for ESD devices and band-pass filter
2.Change the filter capacitor value at VLINE/Vbat/0P94
3.updata 7218X Footprint
4.DMIC data pin add 10nf cap
5.Change 32K crystal res to OR and modify sws network
6.adjust PB and PD position
7.SDM circut add 33R
8.LED circut add separate power supply
9.Change 5V current limit resistor footprint to 0603,add 10uF cap and ESD
2025/05/23 1. modify PCB Layout
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FLASH
P250165
vbDE X wr—> O X O > Eg 1.8V
VLINE E RFDVDDOPT% O O
avop0e94 | X sossress O O
ovonorod | X Srss0EsT O O
VDDOP94 X 555557
vop1o_use | [X] TL_vboos, 8 X 8
VODOLEE L Optional 3v3 or 1V8 power supply for IO voltage
vopro_pe | [X] TT vbbo3 8 8
VDDO1P8 X
VDDIO_PC TL_VDDO3,
B X 7bDo1P8 8 X 8
VDDIO_PD TL_VDDO3, 8 8
X VDDO1P8 X
VDDIO_PEF
same s vof X %D\ojlfg? 8 X 8 —r VDDIO_PEF O X O DMIC
VDDPST X w5 O O :2
VDDIO_AMS E VDDIOJ&Mg o O I:
woanere | K] VDD3DCDC o o r
VDDO1P8 [X] ibpoies
TL_VDDO3 X U555 — O x (@] IR
z_vppcory  [X] O O
z_voopec [ [X] O O
LDO ADJ UsSB
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KTL_PRO K TL_PGO_MOSI e
KTL_PA1 KTL_PG1_MCLK fe;;}ggasne PEx/PFx and PAD-PA4 pins voltage = =
: : R45 R44
M
KLTL_PA2 K TL_PG2_MsIO3 TL_VDDIO_PEF  OR OR » 1.20H RFIN
KTL_PA3 K TL_PG3_MSCN c1 h
ca TL_ANT, 11 A . 4 2 .
KTL_PA4 K TL_PG4_MISO L?LZE lzlzl'z 1T 2nH
0.1uF Eel | PRERD ] D7 10pF 2 3 - 45 D8
K TL_PA5_DM K TL_PG5_MSsIO2 el .5pF .3pF 1.2pF Ut
L 1 0 0 0 0
<K TL_PA6_DP KTL IR OR ™ R47 TTda21 TTok21 =
KTL_PA7_sws  KTL_IR_EX_DIOD 1 = = u = = L
<K TL_PBO
<<TLJ-JB1 (=il ding < O 0| Power supply for the R[‘TL—RFVDD—OF“Q4
l’\l\l\l\l\l\l\l\l\l\@@@
«T_pe2 0 MNrCCoULOEIPNTONEETmNT o = Crystal 24M
z OO0« WL bbb wwwwwwww =
<<TL7PB3 [0] Zzzﬂ.ﬂ.n_lﬂ.ﬂ.ﬂ.ﬂ.ﬂ.ﬂ.ﬂ.ﬂ-ﬂ.ﬂ.ﬂ.ﬂ.ﬂ.ﬂ.ﬂ.ﬂ. c7 01uF —_—
o .
= 24MHz-6pF-+/-10,
KTL_PB4 2 Internal donnect to VDDIO_PE cs =op ppm
TL_PA2 > 66 sink N = c6
L TL_PB5 TCPA3 PA2 VDD g5 7ni TL_VDD ce
CPAT PA3 VLINE gz CANT
<K TL_PB6 [ PG5 MSIOZ 1 PA ANT (g3 [_PD7 [ c c
[_PG4_MISO PG5 PD7 "6 [_PD6 = 3.9pF 3.9pF 3.9pF 3.9pF
KTL_PB7 [_PG3_MSCN PG4 PD6 g7 [_PD5 T10 Setting the PDx pins voltage
[_PGO_MOSI PG3 PD5 |55 = 1.8V/3.3V t
[_PGI_MCLK PGo PD4 T59 stnk 0.10F__57L_vDDIO_PD 5}
K TL_PCO [-PG2 MSIO3 PG1 VDDIO_PD (&g XC OTL_ _ S
[_PA5_DM PG2 XC1 57 XC: ! X
KTL_Pct Setting the PAS & PA6 pins voltage [_PA6_DP PAS XC2 ~5g —PD3 32K =l ! F
3.3V TL VDDIO USB oS0k, PAB PD3 ["55 —PD2_32K T |
«TL_PC2 - | [ TCPA7 SWS VDDIO_USB PD2 5y [_PDT_MICBIAS [c11 | | 1uF.
0} PA7 PD1 |53 TC-PDO-AMIC E—+ i |I- SW4PIN_4.5x4.5
«TL_pc3 Eg? F?gRO 52 Filtering of audio module
1 C13 1uF Power supply for Analog, sink 3.3V
KTL_PCa_TDI PB2 VMID o { } u ||I- ver sy B
g PB3 VDDIO_AMS o OTL_VDDIO_AMS
K TL_PC5_TDO | PB4 AVDD3 |4 e 5 OTL_AVDDS | . Crystal 32.768K
TCPB6 0| PB5 VDDO3 | o ’ -
<KTL_PC6_TMS setting the PBx and PA7 pins voltage [_PB7 1| PB6 VBAT 726 eink - L VBUS OTL_VBAT | TL_VDDO3| oo 1uF
1.8V/3.3V sink 2| PBT VBUS | OTL. b1 |c17 c18 X X
KTL_PC7_TCK TL_VDDIO_PBO VDDIO_PB 9 a IR4 D10 | C20 TuF = 3] 3]
[$) w o =
e = g o 58 glo g o Torztex ":' 1UF ULC0342P10LY o ImF 4 2
K TL_PDO_AMIC OAUF o S %a 2 wlo'a g g tix T X = — = L o o
- Oor-nmO OOxweon00Q000oQl g N L = = = e e
DOOOODODDOOOODDODD>>DK| A = [ |
< TL_PD1_MICBIAS — S4aaa>z>>000a>>0>>0<>% . n i
= Source of the 3.3V power supply for this chip = =
K TL_PD2_NC_32K QIIQIC[N[R RIS (53 [588[5 (8[| VefT = =
<K TL_PD3_NC_32K o Lo | ol R34 R35
& £[8 EE e ) OR 0R
KTL_PD4 @ @ E ol @ E ol @ External 5V as power supply input
- TL_VDDIO_PC 2 8 « «
O L & S
«TL_PD5 Setting the PCx pins voltageC23 B o o
1.8/3.3V o AR 8 3
KTL_PDS 0.1uF o o N TL_IR_EX_DIOD TL vDD F Power supply for internal Flash(already connected) o o
ae a0 o P | - —'2 7" or external Flash(reserve) 2 R1 NC P
KTL_PD7 = F = uki(L2 TL_AvoD0Pes |
JTAG: The source of 1.8V power supp. ! C24 — AN
PC4--TDI
KTL_PEO BC5-—TDO TL_VDDO1P8 T orooRe FL_VDDPST] TL DVDDOP94 uF 32 76YBZKHZ-9pf-+/-2 ppm
poer e Internal 1.2V digitdl core s u c28 —{D}—
KTL_PE1 © c2 TL_VDDQP94 | C27 = T e
KL_pe2 SPI Inteface for Flash: c29 f— 1uF - . NG NG
- PGO--MSPI_MOSI — —3 3
PG1--MSPT_CK 1uF 10 030 | 1k TP7 c69 c75 440 PJ327 I
((TL,PEB PG2--MSPI_I103 = P e D4 '|| =
PG3--MSPI_CN —— = = = SDMNOY/ L16 150uH NC R41 240R | 22pF
((TL PE4 PG4--MSPI_MISO TL_VDDDEC = |TL_VDD3DCOC — TL_PF5_SDMN1 2
- PG5--MSPI_I02 'Y - = =
- Internal 1.2V digital powe? SUpPly O35 e output C73 ~
KTL_PES only GPIO/LSPI I0s (non All functions): c31 c32 SDMPO R40 240R 4
PE1--LSPI_CK f— f— L15 150uH 220nF
<K TL_PE6 PE2--LSPI_MOST 1uF TuF TL_PF4_SDMP1 3
PE3--LSPI_MISO
KLTL_PET PE4--LSPI_I02 — — 5
- PES--LSPI_IO03 = — '|
. P6 Ne L 22pF |
ADC: D5 =
KTL_PFO PBO-PB7
PDO/PD1
KTL_PF1 32.768 crystal:
PD2-32K XC2
KTL_PF2 PD3-32K XC1 ~ _
P9 = =
TL_PF3 cil c118 Ja1 PJ327
N B0 I
KTL_PF4 & TL_PA1_SDMNO sDMNOY/ L18 150uH NC R43 240R | 22pF "
- - TL_PA1_SDMNO .
KTL_PF5 < TL_PA0_SDMPO I
SDMPO R42 240R
KTL_PF6 K TL_PF4_SDMP1 L17 150uH 220nF
TL_PAO_SDMPO
KTLPFT K TL_PF5_SDMN1
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KTL_PAO
KTL_PA1
KTL_PA2
KTL_PA3
KTL_PA4
K TL_PA5_DM
<K TL_PA6_DP

KTL_PA7_SWS

<K TL_PBO
KTL_PB1
KTL_PB2
<KTL_PB3
KTL_PB4
KTL_PB5
<K TL_PB6
KTL_PB7

KTL_PCO
KTL_PC1
KLTL_PC2
KTL_PC3

K TL_PC4_TDI
<K TL_PC5_TDO
KTL_PC6_TMS

K TL_PC7_TCK

< TL_PDO_AMIC

< TL_PD1_MICBIAS
< TL_PD2_NC_32K

< TL_PD3_NC_32K

KTL_PD4
KTL_PD5
<K TL_PDB
KTL_PD7

<KTL_PEO
KTL_PE1
KTL_PE2
<KTL_PE3
KTL_PE4
KTL_PE5S
K TL_PE6
KTL_PE7

KTL_PFO
KTL_PF1
KTL_PF2
KTL_PF3
KTL_PF4
KTL_PF5
KTL_PF6
KTL_PF7

<K TL_PGO_MOSI
<K TL_PG1_MCLK
K TL_PG2_MsIO3
< TL_PG3_MSCN
KTL_PG4_MISO
<K TL_PG5_MSIO2
KTLR
<KTL_IR_EX_DIOQ
<K TL_PA1_SDMN
<KTL_PAO_SDMP
< TL_PF4_SDMP1

<TL_PF5_SDMN

Flash option USB :
_ A A JTAG option
TL_FLASH =
D13 EM 2 USB Type-C
ULC0342P10LV LC0342P10LV
PIN3 to 4: JTAG, 2 wire
s TL_FLASH GND PINLl to 2: JTAG, 4 wire
W2 VBUS
FRST TL_DP R4 33_op ot 4
TL_DM R6 33— OM DM1 GND ]i 3 4 APOA
SBU1 GND 5 L PBO 3 3 TL_VDDO3
X USB_VBUS GND GND =
vee: 1.8v vBUSO—RE 2R - ’ VBUS GND (16—l e— RS
cs AV olo} D12 cc2 —
S0/I01 HOLD/IO3 c127] = DM B7 | PP2 DIP_2X2 =
WP/I02 SCLK = B8 | DM2
vss SI100 10uF ESDAQ5CP30 X seuz
P25Q165 U2
L Type-C 16pin
KEY Level shift for SWS SWS
TTrn TUDDOTT
VCCB >= VCCA
< VCCA: 1.65V TO 3.6V 12 PIN 5-WIRE
3 VCCB: 2.3V TO 5.5V
sw4 x| LEVEL_SHIFT EXT_3V3 8 PIN 2-WIRE
=al= g
us
SWAPIN_4.544.5 €35 NCITXS0101 o
E TL_PC4_TDI TL_PC5_TDO
1UF " [Voea vocs _PC4_ 12 1 _PC5_
Sw5 swe 2 5 R38 2R ! 3 [
TL Key2 —ri, —ri, I|H GND OE |->——OLEVEL_SHIFT VBUS OT%CK £ OTL_VDDIO_PC
TL_PA7_SWS 3 BEVK_SWS TLPC6TMS 4 3
R’ XC A B R37YKC - — 1 [ OF
SW4PI 5 SWA4PIN_4.5x4.5 x—= XT_3V3
TL_PA7_SWS R11 OR__ BEVK_SWS =
J4 JTAG
LED_VBAT LED_VBAT LED_VBAT LED_VBAT
LED IR oo L VDD_R LINE IN & AMIC
R12 R13 R14 R15 u4
1K 1K 1K 1K WMM7037AT2
CC‘ m\ g\ o\
2 2 2 2 R16 c36 R17 ca7 R18
E D1 | D4 | D2 E D3 1R 10uF > OR 10uF MICBIAS 22K 4 1 €38 | [10nF__AIN_MIC
Red Blue White Green 5 VDD  OUTPUT 41 }7
N 2 N Ny = = AlL1 €39 o o
) ) Y N
R19 R20 R21 R22 1 [i+ TuF 5 5
1K o 1K o 1K o 1K o
® ® ® ® D5 D& V—QZ—X ® o~
LED_R 1N4148
B, at B, Q2 B, Q3 B Q4 N 4
o C1815 o C1815 o C1815 o C1815 Y} o3 C40 |[10nF___ AIN_LINEIN |||
R23 4 R24 4 R25 4 R26 4 s I
10K 10K 10K 10K LR TL_IR_EX_DIOD [i
DMIC
a7 T T
100K 100K
— J6 us R27. ue R28,
TL_PEO 1 L PE3 L_PD4 1 L_Key1 WMM7047DTFNO WMM7047DTFNO
TC_PET 4 3 [_PEZ 5 4 3 [ Key2
TL_PE2 5 C| 5 5 [_Ke 3
TCPFO > T - FD7 > Koyt | GND CLOCK | GND CLOCK
TL_PF 0 [_PE7 TL_R_EX_DIOD R 2 5 DMICDAT 2 5 DMICDAT
TL_PF2 2 TL_PC4_TDI TL_PCE_TMS 1 SE DATA TL_VDD_DMICO——=3 sk DATA
TL_PF3 4] Top TL_PC5_TDO 1 TL_PC7_TCK ) 1 6 TL_VDD_DMIC ) 1 6 TL_VDD_DMIC
TL_PF4 6 TC_PF4_SDMPT TC_PC3 TED_W [ GND POWER [ GND POWER
TL_PF5 LEFT TL_PF5_SDMNT TL_PC2 [ED G ca1 c42
TL_PF6 0 9 CPCT 0 9 —TEDR 0.1uF 0.1uF
TL_PF7 2 1 [_PCO 2 1 [ED B
TL_PAO 4 23 TL_PAO_SDMPO [_PD3 NC 32K 24 23 = =
L PA 26 25 TL_PAT_SDMNO _ C NC 32K 26 25 %
[_PA 28 27 DMICDAT ] 28 27 X TL_PB7
[_PA 30 29 DMICCK1 c122 PB4 30 29
[_PA 32 31 DMICCK2 [_PB2 32 31 [ P83
CPA5 DM 34 33 | nF [_PBO 34 33 C_PBT
[_PA6_DP 36 35 _TLDP TL_PDT_MICBIAS 36 35 ICBIAS
—— _TL_PDO_AMIC 38 37 _MIC T
— B TL_PDO_AMIC 40 39 | TELINK
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Source VBUSO QTL_VBUS sink Sgd-?(]?e TL_VDDCOREQ—————— y—————QTL_VDDDEC Source
Source EXT_3V3 O——m——¢ TL_VBAT sink Source TL_VDDO3O——m———¢ ——————0QVDDO3 Source
Source VBATfADJO—8 :¥_o TL_VDDO1 PSO—8 —~————QVDDO1P8 Source
sink TL_VDD_IR O ‘ Souree X
Sink TL_VDD_DMIC O 5 OTL_VDDIO_PEF Source VDDO3 —————OTL_VDD Sink
Source  TL_VDD_FQO 13 OTL_FLASH Source 13—OVDDO1P8 Source
S E— e e Vopos L E— A
QO in o) Source
OTL_DVDDOP94  Sink Source VDDO3 T OTL_VDDIO_PB  Sink
TL_VDDO30O OTL_VDDIO_AMS Sink 19 5vDDbo1Ps Source
OTL_VDDPST Sink Source VDDO3 L2 OTL_VDDIO_PC  sink
OTL_VDD3DCDC  Source 123 5VDDO1P8 Source

OTL_AVDD3 Sink Source VDDO3 ?—OTL7VDDI07PD Sink

Sink Source —(29 WDDO1P8 Source

b= === VUP-VCOM-VDI VDDO3 +-57———OTL VDDIO_USB Sink
3 COM ) . —33————OVDDO1P8 Source
04.2v:  NC/NC/C CUFC®TL_VDDIO_PB O OLEVEL SHIFT  Sink

35 H_.__|3.8v: NC/C/NC 35 I

Source

CI LX) 3.3V: NC/C/C 37 I
1.8V: C /c/C

HEADER 19x2 HEADER 19x2

u7
LM1117-ADJ
VCOM

T

R30 1.15K R31 787R R32 464R

QVBAT_ADJ

VOUT=1.25V* (1+R21/R22)
1.8V/3.3V/4.2V
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