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i 3 cs13 6.3V R538 2K49 uUs2-C it RE60
! 47UF R529 2K49 1113 13 2K2
! 11 ETP51 25v 1aK7 r'y D54 2 * AN\ 8.717V = +18 dBu 101 i CH8_LED
I ! L77 120 OHM siB R554 LM239 .25W
Y| ’ [12]
1 ot I 820 T 17K4 Q52
i i L78 120 OHM + U52-D
[ ] g I e ) | 10UF R53; o IMBT4403
I —e &l & c514 R530 cs18 50V T 2K4 AV=0 - 60dB MIC 0.109V = -20 dBu 1l> 14
Fommme o FTP52 N L 4275l</F 13K7 < | . -20 to +40dB Line RS55 “M239 L S15V M
LINE FTPS3 3 8 01 221 us2-B [1.2,3,4,5]
Bl B 143 CH8_GND
q n CH8_GND [
Ny [1.5]
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+15V
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Place 51.1 ohm termination
resistors close to U3!

+3.3V

These traces should be
as short as possible! TPAO+ 6
LN 13838 8 35838 L7 R Y
rl gecgeg S segcs TR0 4l
R80 L33y — RSN LKO0 24 |ops 2 2 3= 3 223323 N TPBO- . l
10KO 15 1) ps N NN B
,T R66 1KO0 23 55 TPBIASO|2E 88 g <
o] s} ',17*1
iCNA w
177 e TPAO+ | S7TPAO+ [
e [7]  LINK_PCLK I BAAABIRL 2 fgysei ¢ 1oao.|36TPAO- o8
LINK_CTRL[0:1] LINK CTRLL [7] LINK_LREQ >————Liireq Cap close 5
S to connector
7 cTL1 g
o LINK_CTRLO |, eeo+ [ BIPBOE 3
u1s8 P ELllnz_iiéfgez 125
LINK_D[0:7] = LINK_D7 1, TSB41AB2-QFP64 TpBO-|-24TPBO- 3 e
[71
LINK_D6 126 oensil4Z BK1  712-062-00
LINK_DS 1l ps BRKT ANG 6-32 ONE HOLE
LINK_D4 105,
LINK_D3 9105 TpA1+ [46TPAL+ p N»—ch
e v .
LINK_D2 81, TpAL | 45TPAL- ) g g
LINK_D1 7101
LINK_DO 6100 Tpp1+ | 24TPB1+ J e
~ |o |o
. TPB1-[43 = g =
PHY-LINK interface traces should be 22
as short as possible! 21 pc2 7y TPAL+ 6
pc1 TPAL- 5 \.
20 pco xit22 TPB1+ 4 i
LINK_C/LINKON [>—@ 19 ic/ikon TPB1-
Y 7] X0 60 3 .
2
R79 R65 6.34K 41
10KO VvV R1 1 I\I
40 1ro FlLTERlsstng
54 T .IUF X1 n
1l FILTERO 24.576MHz 1P
(=]
53 RESET ——-o gle 33
THRMLPAD(-82 Cap close
20 NeLe Tie thermal pad  C77 _L_ L c7s to connector b
—=2ism . to DGND plane  20PF 20PF 3l
+3.3V R53 e28lsk o anm e w0 oo 4N oo through vias
1K00 0o0pgoQ2 o z z [aJaRyalya)
2LitesTVE 2 2 2 & 2 eaQ z2zzz
222%¢2% z & s IR=IR=105)
8 8 5 38 o R S
L » Solid copper pour
s Digital gnd copper pour should tied to chassis ground
extend underneath firewire
connector pins
Digital gnd copper pour should
not extend over chassis
ground pour.
17 T T B
PHY Decoupling
+3.3V

AVDD.

DpvoD

DpvDD

Pins 51 & 52 ' Pins 61 and 62
|
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6

SOT-23-5A
MIC5205
vy ulz PLL POWER DICE MINI FIREWIRE AUDIO CONTROLLER
TP54 s
Ew ouTh2 1.8V_PLL +3.3V +1.8V DRAM
3en ADypE 7 +3.3v
GND
2] + ol |
c13 S %8 S &5 8
4127st EEEEEEE FEREEERE
- ® ® O 0 o o o o -
Cc59 Ifg]\‘K_D[Oj]_\ LINK_DO 54 pripo E g 5 E § g g § poft———DATAQ ’_?QTA[O-IS] é § é § % § ;'r
470pF LINK_D1 55 b1 o1l2 DATAL SDRAM_BNK[0:1] "|SDRAM_BNKL 2llgy, -7 98888
LINK_D2 56 | b2 0ol DATA2 71 SDRAM_BNKO 20500
LINK_D3 59 |oipg b3l DATA3 ADDRESS[0:12] JARDRESS12 36 |\ a1 pomH|32 | SDRAM_DQM[0:1]
LINK_D4 60 lo1ipg pals DATA4 NADDRESS11 35|, DQML 15 _SDRAM_DQMO [71
LINK_DS 61 |oros oske DATAS, MDDRESS10 22 1,19 Q15|53 DATALS (™ DATA[0:15]
X28 LINK_D6 62 lo1p6 p6lZ DATA6 NMADDRESS9 341,49 pQ1a}-BL DATAL4 71
LINK_D7 [ o7l8 DATA7 NMADDRESS8 33|, pQ1a}-80 DATA13
DDRESS7 32 48
LINK_CTRL[0:1] 64 psle DATA8 wm Q12 DATA12
RESET 61 = PHCTO Dol L0 DATA9 A6 pQ11[-47DATALL
LINK_CTRL1 65 | oheT1 Dp1olLL DATA10 NMADDRESSS 30| ,¢ DQ10-45 DATA10
p11 14 DATALL DDRESS4  29],, bQol 44 DATAQ
+3.3V [6] LINK PCLK (3 83lgey 1215 DATA12 lADDRESS3 26|, bos|-42 DATAS
P13 00— 66pp; D136 DATA13 DDRESS2 25],, Y EE DATA7,
61 LINK_LREQ }—— 67lpyp p1allZ DATA14 DDRESS1 24|, bos|LL DATA6
[6] LINK_LPS G — -5 p15/-L8 DATALS5 DDRESSO 23], pos L0 DATAS,
69 8 DATA4
[6] LINK_C/LINKON F————5%pHi0 ADDRESS[0:19] N DQ4
R14.A 51 AoHLe ADDRESSO 71 [7] SDRAM_WE [>—— & wew posf L DATA3
[91 DAC_DATA (-, R14-B o1 111 1500_0 A1l20 ADDRESS1/4 [7] SDRAM CAS [O>——— 1l {cas# pQof 5 DATA2,
TP1 O Rl4_C ) 112 {500 1 a2l2L ADDRESS2] [7] SDRAM_RAS [O———8{rasu po14—DATAL
[10]  ADAT_TX0 <J - = 113 1500_2 asl22 ADDRESS! 71 TS o esw pQo2—DATAQ
[10] ADAT_TX1 (3 R14-D 1141500 3 aal23  ADDRESS4/ +3.3V ke
As|24  ADDRESS5) 38l ek
81 ADC_DATA [ 1021510 o A6l2L ADDRESS6/ 40 ey PR U6l
g ADC DATA 10300, 28 ADDRESS7 A% 2293
A 104 _- A7 n o n 0w nu
[10] ADAT_RX0 [ DI0_2 agl22 ADDRESSS] T e P Sty MT48LCAM16A2P
o
[10] ADAT_RX1 [ 105 1pj0_3 o[22 ADDRESSS +3.3V EEL R
{31 ADDRESS10/4
3.3V 576 61 o AlO ADDRESS10
UART O ~ [8,91 MCLK < o1 MCKO A1132 ADDRESS11
J7-1 Py [8,9] WCLK < R376-B 100 fecko A12/-33  ADDRESS12 SAMPLE RATE LEDs: [7]1 SDRAM_CLKO
72 +3.3v [8.9]1 BCLK I R376-C :1 101 {50 A13/ 38 ADDRESSL. SOLID RED: 44.1kHz
+3.3V  R376-D_A AN 35 FLASHING RED: 48kHz
J7-3 106 a1a35 ADDRESS14, SOLID GREEN: 88.2kHz
74 MCK1/GP106 A151-38 ADDRESS15 FLASHING GREEN: 96kHz
107
= FCK1/GPIO7 A161-3L— ADDRESS16
R164 R249
10K0 oko 10KO faus 108 {pcka/apios a17138 ADDRESS17
12C_SCL R146 51RL A1 29 ADDRESS1E +3.3v
[B9] <IT—= 97 12C_CLK/SPIA_MOSI Alo[40 ADDRESS19
| Roeas 51R1 | o
12C_SDA <1 * 12C_DATA/SPIA_CK FLASH
[8.9] 121 ===
' 115 cso===——> CS0 7
1| UARTOTX csip®——— TSI [7] FW_LED u62
o Sttt UARTO_RX CS2/GPIOL/ENL_A/SPIA_SS[-23 [13] AM29LV160D-PGMD o
77 CS3/GPI02/EN1_B/SPIA_MISO| 124 - 8
119 1 yART1_TX Q53 ADDRESS[0:19] — S
120 | ART1 RX cLkol4L [ SDRAM_CLKO  [7] Control for front panel FireWire LED w4l DDRESS19 9119 vee
* > SORANRAS |ADDRESS18 16|
CO[gEg(i_RST <4 o RAS 42 SDRAM._RAS 1 16 p1g
E bt Al
R70 [10] WCLK_IN WEXTJ:BR/GPIOA casfE SDRAM_CAS 71 DDRESS1Z 17,4
10KO [10] WCLK_OUT EXT_512BR/GPIO5/WCKO SDRAM_WE[4—— [ SDRAM_WE 71 DDRESS16 48,516 — DATA[0:15]
RA63 S1R1 o GND M MDDRESS1S 11515  pis/a-1f48—DATALS 71
47R5 XTAL2 sprAM_DQuo-46—SDRAM_DQMO SERAM*DQM[O'I] [1,2,3,4,5,13] [ADDRESSTA 2,514 p14f43DATALL
’_J 96 |\ raa SoRaM_pow1Z [71 lADDRESS13 31,4 p13l4l  DATA13
}—q RESET SDRAM BNK[0:1 vy MDDRESS12  41,,, p12}39  DATAL2,
72 | : . MDDRESS11 5| DATA
€388  C389——  +3.3V smoswrr L1 [T |RESET soram_enio[ L —SDRAM_BNKO(™ =) o4 a1 p11 e
18pF 18pF R43 0KO SDRAM_BNK1 52 SDRAM_BNK1 DDRESS10 6ln10 me
50 o) ¢ DDRESS9 7o pol32__ DATAQ
125 R10 lADDRESS8 8| 30
FB1 0 SRAM_BS[0]—==>————0O TP18 10KO A8 DS?—DAIASE-i
. * MDDRESS7 18|
1.8V_PLL D—«»—H%HM o3 K50 PLL_1VB(HPLL) SsrRAM_BS[1]|-128 O P19 ™6 O 3.3y ITAG DDRESS7 181,, b7l44__ DATAZ
[71 w S OL k)| TER_HPLL Low: boundary scan MDDRESS6 1956 D642 DATAG.
90 igh: debu . MDDRESSS 20 | DATAS
c89 co2 co1 PLL_BULK(HPLL) sraM_Wet2l———— O FIASHWE  [7] o = lD (P22 e o5
. . o——591pL1_GND(HPLL) SRAM OE[128 —————— MDDRESS4 21104 Dal-38 DATA4.
PLL Filtering 1uF 0.01uF 100pF - LOFLASH RE  [7] R11S |
SRAM_READY/GPIOS|122 o no stuff J2-BD S lADDRESS3 221, 0335 DATA3,
87 |p|_1v8(CLK_DBL) R9 ADDRESS2 23 ,, D233 DATA2
FB4 88 | FILTER_CLK_DBL TEmO 2 10K0 J2-SD 12-6  { +3.3v MDDRESS1 241, p1}3L  DATAL
q P . PLL_BULK(CLK_DBL) semol 7L U 3.3V 3.3V DDRESSO 25|, pol29__ DATAQ
PLL_GND(CLK_DBL) J2-7 J2-8
73 1] * R458 10KO 47 ]-— 10
co6 T™S TMS R250 BYTE NC|=
R 470pF 10pF - PLL_1V8(AES) Tek A TCK JZ—QD DJZ-lO ) 10KO R138 o K]
FILTER_AES oI D1 R7 10KO ne4 +3.3V
. 84 b1 |_GND(AES) Tpo L8 D0 JZfIID DJ2—12 o [7] T80 O>——26dTE g
FBo 83888 -ss5 TRsTHZ TRST [71  FLASH_WE > * 11w ry/Bv} s R459 k0]
{1 & o — e
R13 1K0O o an 0099 J2-13 J2-14 7] FLASH_RE [o——28CE
120 OHM p ge8g 28g¢ [P m - .
s &8 33 BESET [P S— VSSAe
c119 €179 €176 R20 u6o h AR 77 77 RESET [O————1%RESET Vs
AuF L 0.01uF 10pF 1Mo TCD2210 [71
\ * I o +3.3V SDRAM Decoupling
@
o
ca14 3
10UF
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[2]

[21 FW_SEND_2
[2] FW_SEND_2_ZGND

[31

[3]1 FW_SEND_4
[3] FW_SEND_4_ZGND

[41

R106

[4] FW_SEND_6 [D———ANN\——-4

R109

[4] FW_SEND_6_ZGND

[5] FW_SEND_7_ZGND

[5] FW_SEND_8
[5] FW_SEND_8_ZGND

+15V

[2] Fw_SEND_1
FW_SEND_1_ZGND

2K0Q :/ Av = -R2/(2*R1) = 0.098 = -20.17 dB

[3] FW_SEND_3
FW_SEND_3_ZGND

[41 FW_SEND_5
FW_SEND_5_ZGND

R95 , 2K0Q vﬂ
¢ C40

10K2

10K2

[5] FW_SEND_7

[ Nomassom
-15v

NIMA580M NIMA580M

R129
R127 2K00
P e e i -
Ci6 680PF 0 dBFS = -22.38 dBu 1 !
»—{ }—« R26 R22 !
2KOO 100 Full scale ADC input (typ) = 2.825Vp-p i !
7 16 > Py ! ADC POWER DECOUPLING |
i
RN ADC_BIAS l | !
NIM4580M c24 (8] c15 | +3.3V |
AuF 3300PF L ..o Y 3 Tt i
i‘gg Tsov ! +3.3V_ADC |
. ! [8] i
| |
! 1
i
i
i
i
® ! 1
i
1 3
c25 " !
3300PF ! i
CS5368-QFPT7X7-48N
R42 2k0Q +3.3V
+5V_ADC +3.3V_ADC
¢ (51 | CBOPRy R57 2K00 - [ 18]
c167
¢ €30, | GBOPRY gy R61 220UF c120 o< 8
0 100 6.3V 1UF << 9
7 1 > * 6er vie
+
U19-B s ADC_BIAS For 12C, remove R148 and R151 and short R45 and R46
c32 [8] - ~
NIMA4580M ToE 3%(233,,': ADC BIAS S |REF_GMIDE1/SCL/CCLK R45 g no s 12¢_scL [7,9]
g : R60 50V 8] WVQMODEO/SDA/CDOUT 40 R46 *no suff* — 15c_spA  [7,9]
100 C118 C113 SvRCL38
' 10UF
VW= WP 8lonp  pirt/aducoin3L
R85 DIFO/ADO/CS 28 R155 0
100 AT AN+ RSTI4L <] CODEC_RST[7,9]
L 4 48 AIN1- MDIV 42
l L1 AaIN2+ cLKMODE 34 R159 0 ] +3.3V
€33 1; ANz 28 77 T
R84 %%‘{/OPF AING+ vLs l
14
100 » AIN3- ca2
L 4 AIN4-
12 AIN4+ spout1om 20 RA4AAARIRL ADC_DATA 71 0.01uF
- 27
W& 42 AINs+ SDOUTZR Tole 51R1 —
R87 2KO! 46|, SDOUT3/TDM -=———A\/\/\———1> ADC_DATA [71
- 26
, C48 | | 680PR P SpouT4
L » R89 2K00 AING
a4 AIN6+ LRek/FsI 24— weLk 17,91
RO3 15 scLk 22— BCLK [7.9]
100 AINT meLk 22— MeLK [7.9] R19 R2s
16 | pin7- . 10K0 10K0
1 ADC BIAS 171\ iNg+ vx 20 R373, A O — +5E/8f‘DC *no stuff* *no stuff*
= 18 21
NIM4580M ca9 [8] I c37 AINS- Tl *no stuff*
LUk R92 %%%JPF 2222 2xm0 22
100 0O 0O 00
of o O’E of
2K00 . I
R111
100 %
<1 ADC_BIAS l
NIM4580M ca1 (8] C50
3300PF
g LUk R110 50
100
—NVW\ -
us7
AZ1117-ADJ
R115 2K00
AAA S0T223 FTP56
€198 | | 680PH
¢C198 || O80PT - Ri50 R119
. 2K00 100 +7VA > +5V_ADC
S * [1.9] el
U24- B ADC_BIAS l
NIMA580M c200 [8] c197 350
1uF 3300PF TUF
: R118 50V
100
NIM4580M c225 [8] c221
1UE 3300PF
: R126 50V
100
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| 3 |

+7VA
[1.8]

u40
AZ1117-ADJ
S0T223

1000pF

+5V_DAC
[e]
+3.3V
7.8
R136 (78]
10K0 [7.8]
[7.8]
[71
R375
0
[7.8] 12C_sCL [
[7.81 12C_SDA [
R322 R137
0 0
+15V
u1i-c us1-c

i NIM4580M

-15v

NIMA580M

R258 8K25

R256
3Kag R257, 8K25 _C261 | wr
FTP57 ‘ R262 U&
2 . 6K81
+5V DAC 257 3 DIRECT_MON1+
a 680PF 011-A
. R259 NIM4580M [11.12]
3K48 R271
* * 100
261 DIRECT_MON1-
c256 [11,12]
8K25
R266, A, 8K25 g
R264
3Kag R265 8K25_ C259 | 100pF
DAC POWER DECOUPLING »—o » { F——o
R263 vﬂ
6K81
é:OZPF DIRECT_MON2+
011-B
777777777 R267 [11,12]
267 T NIM4580M R302
+2.5V_DAC o 100
120 OHM 9] DIRECT_MON2-
R269 - 60 [11,12]
8K25 g
R272
3K48
+§y DAC N
+2.5V_DAC u14 FW3_RET
191 . o CS4385-LQFP48 R275 o
o o 3K48
AOUTA1+ 39
MCLK [D>————8 oLk AOUTAL- 40
WCLK [D>———————T1IRck R282 8K25
BCLK [D———scik AoUTB1+ 28 R280
10 I marsT) aouTs1- 2L 8K25 _C266
12 ma(TsT)
DAC_DATA [O>————81spint mutec1 40O TP2 w4 RET
11 |
SDIN2 031-B [
13 sping AoUTAZ+[35 NIM4580M
14 SDIN4 AOUTA2- 36 Av = 2.371 = +7.497 dB
+3.3V Full scale DAC output (typ) = 6.60Vp-p = 9.577 dBu
0 dBFS = 17.07 dB:
E—ﬁws AouTB2+24 .
c180 AouTe2-122
AuF -2 1pspa1
~21pspB1 AOUTA3+-22 R290 8K25
—Llpspaz AoUTA3- 22 R288
48
—— DSDB2 3K48
R289, 8K25_ C269, LOOpF
iDSDA:‘} AOUTB3+ 28 { }177 C143
46 pspe3 AouTB3- 2L > +47UF \V,
45 pspaa €271 L FW5_RET
44 1pspRa AOUTA4+[-25 R291 680PF Lﬂﬁzfseom 25V [13]
AouTAa 28 3K48 R133
42 psp_scLk . * 49K9
15 | m2(scL/ccLk) AOUTBA+ 24 203
16 1 \11(SDA/CDIN) AouTB4-[23 8K25 c270
17 | M0(ADO/CTS) R298 8K25
CODEC_RST [O————22”s7 MUTEC234|22——0O TP3 R296
[7.8] +3.3v K48 |Rog7 8K25_ C272 #OOPF
. b ci70
18 lvic FILT+ 29 ! A7UF %
21
c181 VQTTD c17s *2%2 274 + FW6_RET
J1uF c182| 680PF U34-B -
eND GND AuF 2V R299 NIMasgom 25V ol
N B AuF] @ 3K4s _ R134
o J 49K9
R301
27
gkas 273
No signals, especially clocks,
near FILT and VQ!
R306 8K25
cis4
47UF 7
+
FW7_RET
037-A
R307 NJM4580M 25V [13]
3K48 R149
hd 49K9
R309
u34-C u3z-c R34 oK25 ka5 C276 g
c288
AuF kae
o R313, 8K25_ C278 %OOPF
. 1 b cio1
4 c289) ﬂv
AUF JATUF
. T 280 FW8_RET
NJM4580M NIM4580M R315 680PF Lrﬁﬁfssom 25V [13]
» 3K48 R150
§T7 * 49K9 APPROVALS DATE
DRAWN: -
R317 c279 Matt Darval 5/4/2010 LOUD Techno|og|es Inc.
K2
BK25 g CHECKED: 16220 WOOD-RED RD NE WOODINVILLE, WA 98072
NP ENG:
MATERIAL: BLACKBIRD MAIN
© 2009 LOUD TECHNOLOGIES INC. DAC
MFG:
ALL RIGHTS RESERVED
THE INFORMATION CONTAINED HEREIN MFG ENG: SIZE| SCALE: DWG. NO. 2034354-XX REV.
IS PROPRIETARY AND CONFIDENTIAL D] None BO5
ISSUED:
PROPERTY OF LOUD TECHNOLOGIES INC. DWG FILE:  2034354-XX-B05.sch ‘ SHEET 9 OF 13

3

2 | 1




+3.3V

FB8
120 OHM

vce
_ R154
N ﬂl N 51R1
ADAT RX'1 'y %ow% ADAT_RXO
L4 [71
CASE GND
5|4 2
+3.3V
FB11
120 OHM
{1
c235
10UF /;[;
R183
51R1
ADAT RX 2 ;\/\/\/—DADATinl
[71

FB13
120 OHM

c138
47PF

D17
1N4148W

+3.3V

STR HEADER
: FTP59
OFTP60

ADAT_TX0 [ {114-2>

[71 QFTP61

u14-3>
OFTP62
ADAT_TX1 I:H

71
Vel

R251
0

C307 L C233

J1uF /}r 1000pF
1

5

ADAT OUT DAUGHTER BOARD

FB2 7
120 OHM
$— ] +5VD +3.8v
[11
R255
10K0

6

vee
Yg{\m

c304
8 1UF
1 FB12 120 OHM
WCLK IN (O = /| . 8
7
2

bis R253

1N4148W 75R0

€306

T o0.22uF

& ] WCLK_OUT
71

2 g0
e =~

ND
/47 7

> WCLK_IN
[71

u3e

ADM4856ARZ-S08
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