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Regarding the usage of our schematics and alike documentation for Trenz module

Project is protected under copyright and we strongly and strictly prohibit the reverse engineering or recreation, even If the design is just
adapted or modified. TEO715 is protected under such right and in case of plagiarism we will have to do anything necessary Iin order

to protect our assets.

Schematics and other handouts serve for informational purposes only!
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Ethernet SGMII ’[ M3 j
[ 25,000000 MHz A A A
| Oscillator - n
25.000000 MHz CLKINZ = [
Oscillator + Dl 2 a
' [ Xilinx Z )| 8|3 8¢
: | ‘ ilinx ZynQ S| E
3.3V IEC Quad Clock = ! O
i B Generator XC7Z SoC i E : o
~ : r 1 T = | @ [sz_uuumu I'u"IHz]
FCLK125 GTPIGTX | & Oscillator
A0 o Transceivers x
— YY ikl b » Bank 112 J"‘ = —
Ethemet PHY ]4 » Bank 34 Bank 34 <& oy
48 x | 4 |
eemonaay [Pk8  Bankson | PR 20 WP e
B ; MIDEI 1.E‘l.-’ e
X s 1. -
. 1 Bank 501 Bank 35 48 x 10s, 24 x LVDS pairs -
Quad SPI Flash (=& = Bank 500 2 x 10s
; : Bank 35 [« »
DDR3L SDRAM |-t » Bank 502 18 x 10s, 9 x LVDS pairs
) L MIOT Bank 34 & »
Green LED D4 =& Bank 500 JTAC
{ : 2
Nohege-vevel | ¢ 18V I'C | gark 501 sank 0| —CONE o (Groor 6D 02)
VBATT
Bank O PS-CLK [33.333333 MHz
VBAT _IN s R P | Oscillator
———J» Bank 501
3.3V G - 4 s N
|
MAC EEPROM Red LED D3 System
] JTAGEN [ < 5| Controller | RESIN
PGOOD CPLD
-l
EMT -
— 3.3VIN_ ~ o T g —_
j..Ev - \H'rﬂltEEE' FG_.:'I:'I.I_I_
11""r_MGT', Detector
1.2\."_MGTP
DDR_PWR
| A
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REV Description
-01 Initial revision
-02
-03
-04
-05 1. Revised power supply circuit: replaced obsolete parts U1, U2, U3,U8,U24, Q1 VT

2. Added power supervisor BD39040MUF (U25). Signal PG_DDR_PWR renamed to PG_All (U25)
and connected to system controller (U26.27)

3. Signal MIO8 (U5.E18) connected to system controller (U26.8)

4. Power supervisor U23 connected to 3.3VIN power rail (was 3.3V). Added protection diode D5 to

U23.3 (#MR input)

5. Revised quantity of decoupling capacitors regarding Xilinx Spec (UG933, v1.13.1)

6. Remove GND connection from "RSVDGND" (U5.G12, Xilinx Spec UG865 v1.9)

7. Auxiliary information has been added on Overview, Power_diagram, Legal Notices pages

8. PCB: Revised layout of power supplies

9. PCB: Revised layout of Samtec B2B signals. The length of the tracks has been changed. Pinout of
Samtec B2B connectors not affected

10. SCH & PCB: Full LIB update
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Power-on sequencing:

U1l
JM1 VIN 1V > FPGA VCCINT/VCCPINT/BRAM
IM2 en Ty PG_1V0 ETH PHY
U2 FPGA VCCAUX/VCCPAUX/VCCPLL/MIO501
VIN 1.8V ETH PHY
EEPROM
= €N 1.8V
USB PHY 1.8V IM1
NOSEQ Q1 RTC
IM1 3.3VIN 3.3VIN 3.3V FPGA Bank0/MIO500
EN1 en e ETH PHY
| USB PHY 3.3V
U25 U3 JM2
3.3VIN VIN DDR_PWR DDR _PWR
1.8V = PG_1V8
1.2V MGT ;if’ % U23 = €l 1.35V
1V MGT c_>: g 1V ’ \oltage us FPGA MGTAVCC U24 FPGA MGTAVT U4 FPGA MI0502
M1 RESIN DDR PWR _* Detector VIN % VIN % u22 DCDCIN % DDR3L
- en PG_1V_MGT - PG_MGT \oltage -
—> 1.0V > 1.2V 0.675V
PS-PORB._ Detector
PG _ALL = RST ¢PG—3V3 EEIOIOI > JM1
V.V
System Controller
EN1 Net name

Supported Voltage Ranges:

Power Rail Direction Tolerance  Description

VIN IN 3.3-5V +/-5% Micromodule Power -

3.3VIN IN 3.3V +/-5% Micromodule Power -

VCCIO13 IN 1.2-3.3V  +-3% HR 10 Bank13 -

VCCIO34 IN 1.2-3.3V  +/-3% HR 10 Bank34 for XC72012/XC72015
VCCIO34 IN 1.2-18V  +/-3% HP 10 Bank34 for XC72030
VCCIO35 IN 1.2-3.3V  +/-3% HR 10 Bank35 for XC7Z012/XC7Z015
VCCIO35 IN 1.2-18V  +/-3% HP 10 Bank35 for XC7Z030

VBAT IN IN 3.0V +/-3% RTC -

1.8V ouT 1.8V +/-3% Power for Carrier -

3.3V OuT 3.3V +/-3% Power for Carrier -

DDR_PWR OuUT 1.35V +/-3% Power for Carrier -

’ Power bus

Control signal

Ul
VIN

en 1V

Power converter
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FPGA-MISC FPGA-POWER i
FPGA-MISC.SchDoc FGPA-POWER.SchDoc Special notes:
B13 DDR3-RAM

B13.SchDoc DDR3-RAM.SchDoc
B34 B2B Connector

B34.SchDoc B2B Connector.SchDoc
B35 Clock

B35.SchDoc Clock.SchDoc
MIO-BANKS ETH-PHY

MIO-BANKS.SchDoc ETH-PHY.SchDoc
MGT USB-PHY

MGT.SchDoc USB-PHY.SchDoc
DDR-BANK POWER

DDR-BANK.SchDoc POWER.SchDoc

POWER_2
POWER 2.SchDoc

Mount.Hole 3.2mmMount.Hole 3.2mm

O

GND

O

GND

Mount.Hole 3.2mmMount.Hole 3.2mm

O

GND

O

GND

FIDU-DOT - mini FIDU-DOT - mini

PM1 PM?2

FIDU-DOT - mini FIDU-DOT - mini

Assembly variant: 21C33-A
Created by: VT
‘ ‘ Modified by: MR
Modified at: 2024-04-30
PM4 PM5 Title: _
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1 2 3 4
B13 48 10, 24 LVDS Pairs NOTE: B34 and B35 are HP Banks in 7030 Assembly with max 1.8V 1/0 Voltage
MIOO 8 10, 3.3V B34 16 10, 8 LVDS Pairs B34 18 10, 9 LVDS Pairs
MIO1 6 10 1.8V VIN USB OTG ETH SGMII B35 48 10, 24 LVDS Pairs VIN
ETH MDI Copper JM1 PLL CLK IN B35 2 10 JM?2
2 1 GT CLK IN 2 1
PWR IN PWR IN —_—
SHYMDIO £ 'E g g PWR IN 3.0-5.5V GTP/GTX 4 Lanes PWR IN g %X
3 Z NOSEO PWR IN IM3 PWR IN 3 = ) VCCIO34
PHY MDI1 P { 10 o) 0..3.3VIN SOUT N 1 2 SIN N PWRIN 10 ) | OVLCIOS5
) VCCIO13 PWR IN* PWR OUT , ,3.3V ~
PHY MDI1 N [ 12 11 T PWR IN SOUT P 3 4 SIN P PWR OUT 1A 12 11 B34 L17 P
[ 14 13 - 33VIN BWR IN GND —2 6 1eND B34 L15 N 14 13 B34 L17 N
PHY MDI2 P : /t_L6 15 ' PWR IN MGT TX0 N ! 7 8 ' MGT RX0 N B34 L15 P 16 15 B34 L18 P
PHY MDI2 N € 18 17 M1045 MGT TX0O P 9 10 MGT RX0 P RESIN 18 17 B34 L18 N
20 19 MI1044 _ r 11 12 1 20 19 ~
PHY MDI3 P { 22 21 MI1043 3 o MGT TX1 N GND] 13 14 |GND MGT RX1 N B34 L2 &ND' 22 21 (Q_DKRB:%\A/LVI?_ll P
PHY MDI3 N L[ 24 23 MI1042 O 3 MGT _TX1 P 15 16 MGT _RX1 P B34 L2 N 24 23 CLK B34 L11 N
{ 26 25 M1041 S » GNDI 17 18 IGND — B34 L6 N 26 25 CLK B34 L12 P
Z EN1 28 27 M1040 B MGT TX2 N 19 20 | MGT RX2 N CED B34 L6 P 28 27 CLK B34 L12 N
> PGOOD L 30 29 S MGT TX2 P 21 22 MGT RX2 P aND —30 | 2% :
o MODE L 32 31 L Bi13 13 P GND—23 24 15ND B35 L16 P | 32 3 B34 L8 P
S { 34 33 [ B13 L3 N ;_' MGT TX3 N 25 26 MGT RX3 N B35 L16 N 34 33 B34 L8 N
B13 L6 P 36 35 C B13 L5 P = MGT TX3 P 27 28 MGT RX3 P B35 L18 N 36 35 B34 L7 P
B13 L6 N L 38 37 B13 L5 N = GNDI 29 30 IGND B35 L18 P 38 37 B34 L7 N
B13 L4 P L 40 39 18V B PWR OUT MGT CLKO N~ Cik 31 32 CLK~ CLKIN2 P GND —20 39 16ND
B13 L4 N L 42 41 € Bi3 L2 P MGT CLKO P cLK 33 34 cLk CLKIN2 N B35 L15 N | 42 41 ! B35 L21 N
{ 44 43 € B13 L2 N GND —32 36 | aND B35 L15 P 44 43 B35 L21 P
B13 L7 P 46 45 € B13 L19 P B34 L20 P 37 v 38 | B34 L23 P B35 L13 P CLK 46 45 B35 L8 N
B13 L7 N L 48 A7 B13 L19 N B34 L20 N 39 =40 B34 L23 N B35 L13 NCLK 48 47 B35 L8 P
B13 L8 P L 50 49 ( B13 L1 P B34 L21 P 41 X742 B34 L16 P GNDI 50 49 IGND
B13 L8 N L 52 51 B13 L1 N B34 L21 N 43 (<IE) 44 B34 L16 N B35 L14 P CL)K 52 51 ! B35 L11 P
{ 54 53 { GND—22 S_46 1 -\p B35 L14 NCLK 54 53 B35 L11 N
B13 L10 P o6 59 B13 L9 P ] OTG D P 47 0 48 ! B34 L10 P B35 L12 P CLK 56 99 B35 L1 N
B13 L10 N L 58 57 ( B13 L9 N — OTG D N 49 -1 50 B34 L10 N B35 L12 NCLK 58 57 B35 L1 P
— B13 L23 P L 60 59 LK B13 L12 N | S a0 OTG 1D 51 Z_52 B34 L22 P aND —&0 29 16ND Pl
C 2 B13 123 N [ 62 61 KLk B13 L12 P 2 £ 3 VBUS V_EN 53  2_54 B34 122 N B35 L23 N ' 62 61 '~ B35 L3 N 3
X o o Q ™ —
T 2 { 64 63 £ USB VBUS 5 ® Sgi > _ B35 123 P 64 63 B35 L3 P S
= CLK B13 L14 N 66 65 LK B13 L11 N B34 L13 P CLK o7 s 98 CLK B34 L14 P = B35 L2 N 66 65 B35 L7 P
CLK B13 L14 P E 68 6/ E:LK B13 L11 P B34 L13 N CLK 59 (_}—_) 60 CLK B34 L14 N = B35 L2 P 683 67 B35 L7 N
B13 L24 N /70 69 B13 L17 P 1 F1 1 F2 TAC. 69
B13 L24 P L 72 71 € B13 L17 N 20 GNDJ IGND B35 L17 GPND' 72 71 'GNDB35 L4 N
{ 74 73 £ o = B35 L17 N 74 73 B35 L4 P o
B13 L18 P 76 75 LK B13 L13 N B35 L24 P 76 75 B35 L19 N =
B13 L18 N E 78 - 77 E:LK B13 L13 P Z7015/Z27030: VCCIO13 0..3.3V group 1 0..VCCIO13 (3.3V) o B35 L24 N 78 a: 77 B35 L19 P T
B13 L21 N 80 .79 VBAT IN _ o 80 T 79
e 8> 5) 81 0 Bz L15 P B PWR IN 2.5..5.5V Z7015: VCCIO34 0..3.3V group2 T 0..VCCI034 (3.3V) T nas 1o NP5 ?f) 51 1OND__._ o
{ 84 L 83 E B13 L16 N Z7030: VCCIO34 0..1.8V . group2 | 0.VCCIO34 (1.8V) B35 L9 P 84  L_83 B35 L5 P
B13 L20 N 86 L 85 MIO15 _ B35 L22 N 86 v 85 B35 L6 N
oo p 288 5 87 ¢ MIOO Z7015: VCCIO035 0..3.3V group 3 0..VCCIO35 (3.3V) e oo h 3 5 T, e e P
{ 90 - 89 [ JTAGEN 0.3 3VIN Z7030: VCCIO035 0..1.8V group@ T 0..vCClO35 (1.8V) aND —20 - 89 B35 LO
] MI10O14 92 3 91 MIO9 T BIICE0E 0.3.3V B35 L10 N__' 92 3&033\/VREF_JTAG PWR OUT
B13 L15 P L 94 S_ 93 L MIO11 T B35 L10 P 94 T _ 93 U TMS VREF_JTAG
py B13 L15 N L 96 o 95 € MIOI10 MIO 501 0..1.8V B35 L20 N 96 Lo 95 TDI Z
3 B13 L22 P L 98 <_ 97 £ MIO13 B35 L20 P 08 <_ 97 TDO =
=] B13 L22 N £ 100 T 99 ¢ MIO12 B35 L25 100 T 99 TCK o3
i F2 99 Kk j GND—F2 “©F1 IGND S
| |
GND GND
Top of Board
Title:
F=® = =] Sr=}. a2 &=} ‘\\\\ TEO715 - B2B_Connectors
Screw M3x6 Screw M3x6 Screw M3x6 Screw M3x6 Number: TEO715 Rev.
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1@ {Beri@ WO AN | P RN | W70 N
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1 2 3 4
U26
Ilg VCC
- VCC BANK O
33VIN —e o %j VCCIO0 PT6C/TDO <%2 L END
1 B VCCIOO PTED/TDI -5 AL
C65 Co64 30 MODE
PT7AITCK -+
470nF 470nF 29 NOSEQ C22
PT7B/TMS -2 _Ic
o3V, L oSV PT8C/SCL/PCLKT0_0 - 25— _3V3 T =20
GNDX5R GNDX5R — 27 PG ALL 47uF BANKO
PT8D/SDA/PCLKCO 0O 55 TTAGEN D3 R11 K12
PTOA/ITAGENB - 52 RE/ AN 33V —e— VCCO 0 VCCADC 0 —I£ AvCC
PTIB/PROGRAMN - 22 —— N GND o 1
PTOD/DONE - +4 240R VREFP 0 - -2 AGND
9 BANK 1 o - 1% LED Red SML-P11UTT86 3.3V VBATT _Gl4  \/coBaTT 0 VREFN 0 - —=-AGND
VCCIO34 —¢ VCCIO1 PRSA/PCLKTL_0 + 55 — 15 1
i P PR5B/PCLKC1 0 -+ . 3.3VQ¥ 22— RSVDVCCL VP_0 - == AGND
T BANK 2 RSVDVCC3 VN 0 -1 fAGND
470nF LED ML-P1IMTT _
630\9 3.3V 1; VCCIO2 PB2A/CSSPIN @g SCK_FB/VCFG1 QP LED Green S 86 14 rsvpvce? .
GNDYGR 15 UCCi02  PB2CIMCLKICELK 2 — Qj 612 DXP 0 :ﬁ
PB2D/SO/SPISO - > RSVDGND DXN 0
33V 33V 1.8V 11 PG MGT
O O O PBAA/PCLKTZ 0 =5 MODEO R R12 DONE T10 K11 |
PBAB/PCLKC2_ 0 -/ —— Y. DONE 0 GNDADC 0 | AGND
240R
=01 Cri —=Cr2 PPBBjS//EglL_Eg_i ZE“ SCL33 Wg 2 PROG B V10, | PROGRAM B 0O
470nF | 470nF | 470nF 1 -5 CDAZ3 TAG EPGA _B_
1 63V ] 63V | 63V PBQBIIDSI?Q/SSIID\: AT MODEZ R 115099 € 3.3V —2.. CEGBVS 0
GNDX5R GNDX5R GNDX5R SANTK T @ ' —
1.8V —2— vcelo3 PL5SC/PCLKT3 0 -2 CONFIG / DI 19 . o1 o
| -~ 5 PHY LED1 l TDO G9 ~
PL5D/PCLKC3 0 -+ \ oo == TDO_0
3 } T™MS Hio ~ JCKO
55— GND —~ TMS 0
. GND RAT .o, S50
33 GND 3.3V —e {2 INIT 18 . INIT_B_O
LCMX02-256HC-45G32| 4K99 XC72012S-1CLG485C
GND
P AVCC
1.8V —& — AVCC
8y 2 2VIN II\_/I7PZO6O38121HTOOO I
470nF
2 3VIN GND}—+ — AGND 6.3\
K MPZ0603S121HT000 YR
R63 R64 3.3VIN AGND
K49 4K99 —L 152
F% +1% 470nF U25
6.3V 1
R65 R66 ENDX5R vDD R67 U22
2K 1K6 10K 3 2 PG 3V3
| 33V —S— VDD RESET
; 14 194
1% 0 2. RSTIN XRSTOUT o 15 (1% PG ALL TPi14 S Testpoint 0.8mm O
L O
GND GND 5 6
. DIN1 PG1 -
g> OING oy ?o _[TPS3809K33DBVR
= - DIN3 PG3 =2
12V MGT |1V MGT | DDR PWR gl B FEs < GND
GND —>§ WDIN WDOUT =8
GND . WDEN
R68 R69 R70 17 o
4K 99 2K 1K6 3 4 Title:
+—— GND RTW -
+l% +l% +l% L\ ] TEOQ715 - Config-MISC
BD39040MUF-CE2 R71 ‘ \
10K 8K06 2K37 1% ® re n 2 A4 05
o . 1% i electronic c1E3A
— —— GND . Date: 04.05.2022 @ Copyright: Trenz Electronic GmbH Page 7 of 20
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B13
U5A
VCCIO13 BANKI3Z N = ==
$ . : : . : . £ vceo_13 0_L9P_T1_DQS_13 - /oS —B1S L9 P |
|
——C52 ——C5% ——=C/4 —=C/5 —=C/6 ——=Cr77 —=C3 118 xggg—ig IO—L?Ol\I—Ello—FE) Qr?—g 25(12 "'B13 L10 P |
470nF | 470nF | 470nF | 470nF | 47uF | 47uF | 47uF TULS -~ — Y13 ! B13 L10 N |
D Shib B S R S S S S VCCO 13 IO L1ION T1 13 -+ .
53V 6.3V 6.3V 6.3V 6.3V 6.3V 63V TVi2 < o715 O L11p T1 SReC1s L AAA | B13 111 P |
GNDX5R X5R X5R X5R X5R X5R x5R  Twio — AR T — AA15 | B13 L11 N |
Ve~ VCCO_13 O_LL1IN_T1 SRCC_13 - m=—t—==—u |
VCCO 13 O_L12P_T1 MRCC_13 -grr— === |
IO_L12N_T1 MRCC 13 -+ e———==—=s I
. . . O_L13P_T2 MRCC_13 - grg——= === |
HW Revision History I0_L1SN_ T2 MRCC_13 -+ ——yo-=r - |
O_L14P_T2 SRCC 13 -+ ro——="=—=— |
|
o e . . T16 O_LENL U2 _SIRCE, 12 <?6\821 ' B13 L15 P I
Revision Pin "T16"  Pin"U16 =2~ 10 0 13 IO_L15P_T2 DQS 13 -+ Zoo——2—=i2—
|
. . . Ul6 IO_LISN_T2_DQsS_13 578 "B13 L16 P |
REVO1 Floating Floating GNDJ [G 1= |0_25 13 IO _L16P T2 13 “AB19 | 513 L16 N |
Fom—=m—mmmmes 25 . IO L16N T2 13 -+, : |
REV02 Floating  Floating = 212 ﬁ Z | %%b IO L1P TO 13 IO L17P T2 13 @ﬁgig : 212 ﬁ; EI |
TR | v1e' T 1O_LIN_T0_13 O_L17N_T2_ 13 -+ et er |
REVO03 Floating Floating { S5 Lo N l W15 IO L2P _TO 13 IO L18P_T2 13 T AADO : 13 Li8 N | D100
e | Wi> 1 10_L2N_T0_13 O_L18N_T2 13 ot |
REV04 GND  Floating e I Wis " |0_L3P_T0_DQS_13 O_L19P_T3 13 - =o— === I
TR —viq " |O_L3N_T0_DQS_13 IO_L19N_T3_VREF_13 -+ jrg—t—= == |
REV05 Floating GND D100(IDH —= —wi " |O_L4P_T0_13 O_L20P_T3 13 -+ are— === |
= P | i 10_L4N_TO_13 O_L20N_T3_13 -+ttt I
e l 57,1 10_L5P_T0_13 0_L21P_T3 DQS_13 -+ fre——==—=r I
| | “+- |0 L5N_TO 13 IO L21IN T3 DQS 13 -+ : I
 —Bis L6 P L LS. 971 6p _T0 13 0_122P_T3 13 =+ re—i—B13 L22 P
' T B13Le N 1 Ul4 —=r ——eeT O U8 ! B13 122 N |
B13(i - . - 10_L6N_TO VREF 13 IO L22N T3 13 -+¢ : .
) B3 L7 P L AL 1071 7p T1 13 O_L23P_T3_13 -+re—N—B13 L23 P |
| ' _ _ U= _ _ U [ '
, B13 L7 N 1 ABl1 W16 | B13 L23 N |
s s T AAL> 'O_L7N_T1 13 O_L23N_T3 13 -+ ro———=o2—===n
e N —aR1, " 10_L8P_T1 13 0_L24P_T3 13 ~+ 7ot == I
| i “~- 10 _L8N_T1 13 IO L24N_T3 13 -+ : i
e e e
XC7Z012S-1CLG485C
Title:
\\ \\ TEO715 - FPGA B12
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1 2 3 4
2’18 USB
VCCI034 BANK34
¢ o g—Testpoigt 0.8mm g o 5 2 veco_34 O_LOP_T1 DQS_34 -5 —
——C/8 —=C81l —=C82 —=C83 —=C84 —=—C85 —=CI10 L3 - VCCO_34 IO_LON_T1_DQS_s4 12 | B34 L10 P : ®S5O
a7onF | 47onF | 47onF | 470nF | 47uF | a7uF | a7uF fN7 VECO_s4 I0_L10P_T1 34 = F—— = 0 N | <=
_T_@V v * 53V 653V Y63V T 53V 6.3V DA VCCO_34 IO _L10ON _T1 34 K B34 L11 P i
GNBXER ER ER ER ER XER xsr TR~ VCCO_34 O_L11P_T1_SRCC_34 -\ m—— === ~(i) D100
- VCCO 34 O_L1IN_T1 SRCC_34 -+ F————= |
O_L12P_T1 MRCC_34 - S———=—=s— (i) B34
O_L12N_T1 MRCC_34 - im——=——= |
O_L13P_T2_MRCC_34 - Z—————=— |
O_L13N_T2_MRCC_34 - jz——o o r |
O_L14P_T2_SRCC_34 - Jf——>—="— |
Ha O_L14N_T2_SRCC 34 -+ o= |
VCCI034 | e °<- 10 0 VRN 34 IO_L15P_T2_DQS 34 -+ af——="=2—o i
RS I0_L15N_T2 DQS_34 ~—qr——p-2— "5 p l
GND | %+~ 10_25 VRP_34 IO_L16P_T2 34 -+5r————"—=" |
= 13 O_L16N_T2 34 - zo——=—=— i
o e mmm 8 %éb 10 L1P_TO 34 0_L17P_T2_34 -+ S——S30 LT P :
B34 12 P | 77 M IO_L17N_T2 34 5 ——p 7 18 p |
| B34 12 N 765 Iy I0_L18P_T2 34 50524 118 N I
1 | —7+ 10_L2N_T0_34 IO_L18N_T2_ 34 - e—t—"=m = |
: . 2+ 10_L3P_TO_DQS_PUDC_B_34 I0_L19P_T3_34 -« e——F === o0 |
| | s 10_L3N_TO_DQS_34 IO_L19N_T3_VREF 34 - 3———=—== .
| | o 10_L4P_T0_34 O_L20P_T3 34 - 2———="=se— I
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