
1 2 3 4 5 6 7 8 9 10 11

1 2 3 4 5 6 7 8 9 10 11

A

B

C

D

E

F

G

H

A

B

C

D

E

F

G

H

Date: 2026-09-11

KiCad E.D.A. 10.0.6

Rev: C / Stage 2aSize: A2

Id: 1/6

Title: AMP44 Rev C - Product Schematic
File: amp44-revc.kicad_sch
Sheet: /

Soulstream engineering review

Native KiCad ERC evidence accompanies this design

Stage 2a schematic only; PCB and physical validation follow

Connectors, ESD, RF filtering, shield policy

File: 01_interfaces.kicad_sch

Analog input selection, volume, fixed gain, BTL output

File: 02_audio.kicad_sch

External UVLO, audio rails and independent relay rail

File: 04_power.kicad_sch

DC, rail and delayed relay protection

File: 05_protection.kicad_sch

USB-C current advertisement, charger, battery and NTC

File: 03_usb_charger.kicad_sch

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

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

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

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

Calculated: gains, currents, thresholds, power margins and component stress.

Unmeasured: noise, THD, EMI, reactive-load stability, temperature and charger thermal behavior.

Simulated: behavioral DC-fault filtering and UVLO/protection timing.

Verification boundaries
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Soulstream engineering review

Calculated and simulated; not physically measured

Do not connect earphones before bring-up clearance
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USB-C is charge-only. USB2 D+/D-/SBU pads are deliberately NC; CC1/CC2 go to TUSB320LI.

4.4 BAL IN: T=L+, R1=L-, R2=R+, R3=R-, S=SHIELD. All normal contacts and B/TC retained.

3.5 SE IN: SJ1-3523N pin 1=sleeve/AGND, pin 2=tip/L, pin 3=ring/R.
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Calculated and simulated; not physically measured

Do not connect earphones before bring-up clearance
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SSSS222700 mode switch bypasses only the 1.00k resistors. The unused throw is NC, so contact break reverts to LOW gain.

Two DC3 relays open all four BTL conductors when unpowered/faulted. Each coil has 15R series drop from 3.3V.

Signal path is fully analog: INA592 / OPA1652 -> BMM selector -> dual audio pot -> LOW/HIGH divider -> OPA1622 BTL.

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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+5 trip ~4.44V falling / 4.50V recovery. -5 trip ~-4.50V collapsing. BAT54 clamp protects negative sense while 3V3 is off.
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	R218
	R219
	R220
	RV201
	SW201
	SW202
	TP201
	TP202
	TP203
	TP204
	TP205
	TP206
	TP207
	TP208
	U201
	U202
	U203
	U204
	U205
	U206


	USB-C current advertisement, charger, battery and NTC (Page 4)
	Symbols
	#FLG301
	BT301
	C301
	C302
	C303
	C304
	C305
	C306
	D301
	D302
	F302
	J301
	J302
	Q301
	Q302
	R301
	R302
	R303
	R304
	R305
	R306
	R307
	R308
	R309
	R310
	R311
	R312
	R313
	R314
	R317
	R318
	R319
	R320
	R321
	R322
	R323
	R324
	TH301
	TP301
	TP302
	TP303
	TP304
	TP305
	TP306
	TP307
	U301
	U302
	U303
	U304


	External UVLO, audio rails and independent relay rail (Page 5)
	Symbols
	C401
	C402
	C403
	C404
	C405
	C406
	C407
	C408
	L401
	L402
	L403
	R401
	R402
	R403
	R404
	R405
	R406
	R407
	SW401
	TP401
	TP402
	TP403
	TP404
	TP405
	TP406
	TP407
	U401
	U402
	U403


	DC, rail and delayed relay protection (Page 6)
	Symbols
	C501
	C502
	C503
	C504
	C505
	C506
	C507
	C508
	C509
	C510
	C511
	D501
	D502
	D503
	Q501
	R501
	R502
	R503
	R504
	R505
	R506
	R507
	R508
	R509
	R510
	R511
	R512
	R513
	R514
	R515
	R516
	R517
	R518
	R519
	R520
	R521
	R522
	TP501
	TP502
	TP503
	U501
	U502
	U503
	U504
	U505
	U506




