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AMP44 Rev C portable dual—input 4.4 mm BTL headphone amplifier

Targets: 1 Vrms differential into 16 ohm LOW; 2 Vrms differential only for >=32 ohm HIGH.

Analog signal path, protected 1-cell Li—poly, USB input—limited charging, four—pole fail—safe disconnect.

WARNING: digitally checked but not physically measured. Use current—limited bring—up and dummy loads first.

Connectors, ESD, RF filtering, shield policy Analog input selection, volume, fixed gain, BTL output USB—C current advertisement, charger, battery and NTC
File: 01_interfaces.kicad_sch File: 02_audio.kicad_sch File: 03_usb_charger.kicad_sch
External UVLO, audio rails and independent relay rail DC, rail and delayed relay protection Verfeafen boundaries
Calculated: gains, currents, thresholds, power margins and component stress.
Simulated: behavioral DC—fault filtering and UVLO/protection timing.
Unmeasured: noise, THD, EMI, reactive—load stability, temperature and charger thermal behaviar.
File: 04_power.kicad_sch File: 05_protection.kicad_sch
Stage 2a schematic only; PCB and physical validation follow
Native KiCad ERC evidence accompanies this design
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Do not connect earphones before bring—up clearance
Calculated and simulated; not physically measured
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LOW divider=499/(1000+499+499)=0.24975; HIGH=499/(499+499)=0.5; BTL differential gains 0.4995 / 1.000.
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§SSS222700 mode switch bypasses only the 1.00k resistors. The unused throw is NC, so contact break reverts to LOW gain.
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Two DC3 relays open all four BTL conductors when unpowered/faulted. Each coil has 15R series drop from 3.3V.
R213 R214 R219 K201 D201 D202
*x1— Nea com —3
) . coiL+ coiL-
oUP R 1 2 2T oUL PSRy 2 {REKIBIENSERD 2 ——CREAYLCOILHIGH Qo> ¢ 2 (2(HED Y D ¢ 2 (2(HED Y
NO_A NO_B oy
L_OUT_P_SER COM_A NCB —x T
F RLN F
OUT_LN RE R4 o
, , . R2N
0.22R 1% 0.25W 0.22R 1% 0.25W 15R 1% 0.AW G6K-2F-Y DC3 12V BIDIR 3pF 12V BIDIR 3pF R2 .
R3N
R215 R216 R220 K202 D203 D204 =
SN
SHIELD
*x1— nca cows —5 Tc
5 . 8
H coiL+ coiL- M
1 2 2 ] 2 ] 2 NBAL=24-001 BTL OUT
NO_A NO_B
R OUT P SER>—"— COMA Nep —B8 C210 C212 C214 C222
0.22R 1% 0.25W 0.22R 1% 0.25W 15R 1% 0.AW G6K-2F-Y DC3 12V BIDIR 3pF 12V BIDIR 3pF
G 1 — 2 1 . 2 - 1 G
Cc211 €213 C215 €223
D 1 100n 2 AT D 1 100n 2 T, D 1 100n 2 D 4.7u X7R
TP203 TP204 TP205 TP206 TP207 NEETY, L TP2G8 NEETY, L 2 <AGND » NEETY, <AGND »
5 oy [E 5 ome B . !
10
11w e e e e U Ie A e 1oon Loon
1 100n 2 100n 2 100n 2 4.7u X7R .
H 1 2 1 2 Do not connect earphones before bring—up clearance H
OWT_R1_NORMAL OUT_R2_NORMAL OUT_R3_NORMAL OUT_S_NORMAL OUT_DET_B OUT_DET_TC Calculated and simulated; not physically measured
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Do not connect earphones before bring—up clearance H
Calculated and simulated; not physically measured
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Naominal BAT turn—on -3.39V, turn—off -3.14V; exact corner table is generated with the Stage—2a evidence. oL
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Do not connect earphones before bring—up clearance H
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Hardware—only fail—cafe: cubH differential DC monitors 4 4 5\ _monitors wired—open—drain- 0K TPS3808 delav MOSFET relavs
T i 2 %S il 4 (4 v | D) | 6 501 [ 7 €503 [ 8 [ 9 [ 10 [ 11 [
Naominal DC window is +/-100mV differential. The exact tolerance and step response are recorded in Stage—2a evidence.
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H Do not connect earphones before bring—up clearance
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