[

optional D12-D23 for solenoids
only used in rare cases where the
topology (IAC, VVT, ALT, ect) requires
this fly back diode
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CAN level shifter
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T 2 3 I & I
DD_HIP9011 ver.2
RusEfi.com
KNOCK1
KNOCKO |”—I} INTOUT
o
ouT
U161 ;, v 5 X 0 2
L fvdd  CHONI S “
7o 165 § GND  CHOIN NOTE: = GND
L] Vmid _CHOFB LI SPI uses internal 5V pull ups, with MCU SPI being float to pull down.
€501 INTOUTGH1FB This allows 3.3V / 5V tolerante MCU’s to use these SPIl coms.
GND %—2—{NC  CH1IN
x—8—{Ne cHINI
INT/HLD 7| NT LD TEST |14 TEST
cs 1 8 lcs sck 13— gsck
= | 91 0sCIN si12 _gs)
z oscout so L qso
TPIC8101

http://www.crystek.com/documents/appnotes/Pierce—Gatelntroduction.pdf

PCB per predictions with SaturnPCB has less then 3.5pF traces,

TPIC pins assumed 5pF
ESR = 80ohms max

Rf = 2meg could be between 1meg and 10meg.

Cload should be 18pF per XTAL datasheet

Cload = ([Cin+C1][C2+Cout])/(Cin+C1+C2_Cout)+PCBstray
Cload = ([5+24][24+5])/(5424+24+5)+3.5= 18.0pF

C1=C2=C166=C167 = 24pF
Rs = 1/(2piFC2) = 1/(2*pi*BMHz*24pF)

8290hms, 820ohms is close enough
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MISC NOTES

THE GENERAL SYSTEM LAYOUT IS SHOWN IN BLUE. THIS IS NOT

INJ-01_ 5V\D——
INJ-03_5V\D——
INJ-05_5V\D——m
INJ-07_5V\D——m
INJ-09_5V\D——
INJ-11 5V\D———

THE SUGGESTED SYSTEM WIRING, IT DOES SHOW THE GENERAL
OVERALL CIRCUIT LAYOUT TOPOLOGY.

THE PCB WIRING IS SHOWN IN RED, GREEN WITH A BLUE BUS.

Screw terminals 1760500000

Screw connector PCB http://octopart.com/39522—-1007-molex—655409

INJ-01_5V

INJ-02_5V

INJ-03_5V

INJ-04_5V

INJ-05_5V

INJ-06_5V

—INJ-02.5V
— INJ-04_5V
—INJ-06.5V
—INJ-08.5V
—INJ-10.5V
—INJ-12.5V
INJ-07_5V

INJ-08_5V

INJ-09_5V

INJ-10_5V

INJ-11_5V

INJ-12_5V

Screw connector harness http://octopart.com/partsearchffsearch/requestData&q=39520-0007

£

OPTIONFOR

-+ 100 OHM

IGNTTTON"DRIVER
175 OHM  1/2 WATT

1 WATT

INJ-03D]  KINJZ02

04 =
N

£

INJ-05D]  KINJZ

iGND1
INJ-01_2
INJ-02
INJ-03
INJ-04
iGND1

,.
KINJ-06

<diGND2

INJ-05

INJ-06

INJ-07

INJ-08

iGND1
INJ-09

INJ-10
INJ=11

1
y INJ—-070

)
=z
o
pare

£

INJ-12
iGND1

INJ-09D| KIINJZ08

10
iGND1

£

INJ—11D  KINJZ

)

piGND1

,.
KINJ-12

BAT

12 channel injector driver

also suitable for fuel pump relay, IAC solenoid etc
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JUMPER WJO1 IS A BACKUP PLAN. THE VOLTAGE DROP ACROSS D703 MAY BE NOT TOLERABLE, SO WE HAVE A BACK UP PLAN IF WE NEED TO BYPASS THE DIODE WITH A LOWER VOLTAGE DROP
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K2 D0 -1——SPI_MISO
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CON 2%

SD card slot
USB TTL module
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For right conn
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2
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A p702LED—grn

R701

z
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When configured for VR, DNP W1002 or W1003.
These jumpers allow isolation which prevents the VR signal
from getting into the 5V or GND.

Recommended pull-up resistor values are as follows:

Many Hall sensors are set as a open collector sinking topology.

Those setups require a pull up resistor, and 1k ohm is a common size.

These pull up resistors are noted as R137 and R141 on this page.

You need to match these pull up resistors with your hall sensors requirements.

Often you need about 5mA of drive. See snippet from Cherry hall sensors to the right.
Some sensors are the inverse, and need a pull down resistor. These are less common.
These pull down resistors are noted as R801 and R802 on this page and are

nat typically installed.

>
wn
CRANK /CAM
HALL OR VR €103 C104

U101 T0uF -F_M

INL+ IN_THRS1 1

vee S et ﬁé X CRANK
——=—1 vcc S BIASL W

ZERO_EN/OUTL S coUTE [—2 o[ 10K N g 10801

DIRN/QUT2 & cout2 S ﬁjSV

GND £ BiAS2 6 RITEH P2 D802

IN2— 2 om 7 x

IN2+ INT_THRS2 8 GND L——ACAM

The resistors across pins 9,10 and 15,16 are not typically installed, they
. are only used an really hot VR signals, to dampen the signal.

Valts de 5 9 12 15
Ohms 1k 1.8k 24k 3k 3k
rusEFl.com
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Brief overview

Alternate options

Q1002 Microchip,DN2625K4—G with FAIRCHILD,1N52478

D1002 IXYS,IXTA6N50D2 with FAIRCHILD,1N5244B

D1004 VISHAY,VS-50WQO04FN-M3 with VISHAY,VS—-50WQO4FNPBF

— U1001 and the components to the right, are a buck style switching regulator, that will pull the 5V line up to 5V.
U1001 circuit has been designed for 3A output and up to 20V input, but typically 14.4V or 12.4V input. L1001 wants to be about 68uH to 100uH with less than 0.3 ohms resistance.

Q1002, R1003, D1002 preform an active transient protection. It will suppress voltages up to 200V down to 19V.

— Q1001, R1001, D1001 preform a reverse palarity protection. If the input signal is the wrong polarity, the gate will not conduct which will
D1003 is a second transient suppressor, it would catch faster transients allowing a brief amount of time for Q1002 to preform it's duty.
L1003 is a choke, it simple prevents switching noise from going up the power wire where it can get into other circuits.

C1001 is a bulk cap, it simply stores energy locally such that the regulator can draw large currents in short periods of time.

It will not pull it down from 5V if there is an external voltage.

prevent current from flowing.

200V surge, 18V to 7V typical.
Suggested mininium 16awg
Upstream 1A fuse littel rusEFI_Older:FUse 0287001
) v 5V 5mVp-p 1A
N FL00%y s o Suggested
@] 68uH u1001 FB >‘ external \_A/Tres
BAT 1 My B4 6BuH o 18awg min
. L1003 > I o
K& " S EN ZouT jz © o 002
57T 8| LM2506 Jrioe =7
n g " 220uF 16V | 220uF o
M O, u u
i = DiOOS o

ALTERNATIVE DIODE FOR D1004
LIMITS OUTPUT TO 2.3A

3A possible with
mare expensive
components.
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VoD Left conn Right conn
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A4 A4 A4 A4

D 1 1
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VoD 0.010F TufR10 vob |vbb DD VDD VDD VDD ypp SEN S - PC3D qaPC2  NC—PC14DX XINC—-PC15
i : NEM, 1 PALD- APAO PE6D arC13
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o o ™~ 9 PASD- <JPAL PE2D <JPE3
PA7D- <JPA6 PEOD <JPE1
+ < o o o o o o = PC5D aPCh PBSD- aPBY
BOOTO 94 | ooto e § S S S S S S § PEO/TIM4_ETR/FSMC_NBLO/DCMI_D2/EVENTOUT %ggg PB1D o <1PBO BOOTOD S avob
NRST " Z PEL/FSMC_NBL/DCMI_D3/EVENTOUT |—9—— oo GNDD—8 X QPB2—NC PB6D X arB7
NRST PE2,/TRACECLK /FSMC_A23/ETH_MI|_TXD3/EVENTOUT —+—— PE7 N PES PRL N PB5
> pes D J a D J a
- PE3/TRACEDO,/FSMC_ALS/EVENTOUT | —2 PEL PEID- z APE10 PD7D z <APB3
-k Ho/ese R PES,TRACED?/FSMC_A24/ TS L/ DCLD6 EvENToUT |+ PES  PELID : areL ool : aroe
a o - — - = PE13D <JPE14 PD3D JPD4
& . g PE6/TRACED3_/_FSMC_A22/TIM9_CH2/DCMI_D7/EVENTOUT 5—£EG 2 PE15D AaPB10 PD1D> arPD2
$0O= PE7/FSMC_D4/TIML_ETR /EVENTOUT _ﬁ—PE%O 2 PBIID arBi2 PCLOD arpo
o] PE8/FSMC_D5/TIM1_CH1N/EVENTOUT _LL.O PE9 & PB13D APB14 PC10D AaPC11
13 PE9/FSMC_D6/TIM1_CH1/EVENTOUT TPE].O PB15D AapPD8 PALLD APA15
I /s T PEL4,/FMT. D/ TINACHayEvENTOUT |2 PELL  FDID Qroto Ne-PALoDe gL
50 o - T PD11D> aPD12 PASD XINC—PA9
& PE12/FSMC_D9,/TIM1_CH3N/EVENTOUT —:E—Egg PD13D QpPDLL PCED arco
PE13/FSMC_D10/TIM1_CH3/EVENTOUT TPE].LO PD15D ARTC_Bat PC6D qaprc7
PE14/FSMC_D11/TIM1_CH4/EVENTOUT TPEiﬁ GNDD~® @—GND GNDD~® @~<IGND
PE15/FSMC_D12/TIM1_BKIN/EVENTOUT [—6
Ext power
PAO___23 1 bag /wKuUP/USART2_CTS /UART4_TX/ETH_MII_CRS_/TIM2_CH1_ETR/TIM5_CH1,/TIMB_ETR/EVENTOUT PDO,/FSMC_D2,/CAN1_RX/EVENTOUT |81 PDO R11 D7
PAL__ 24 | pa1)/USART2_RTS,/UART4_RX/ETH_RMII_REF_CLK/ETH_MILRX_CLK,/TIM5_CH2,/TIMM2_CH2/EVENTOUT PD1,/FSMC_D3/CANL_TX/EVENTOUT |82 PD1 Ext 5V in c1s
PAZ__ 25 1 pp>/USART2_TX,/TIMS_CH3/TIM9_CH1/TIM2_CH3 /ETH_MDIO/EVENTOUT PD2,/TIM3_ETR/UART5_RX /SDIO_CMD,/DCMI_D11 /EVENTOUT |—83 — PD2
PAS___ 26 1 pa3/USART2_RX,/TIMS_CHA/TIMI_CH2,/TIM2_CHA4/QTG_HS_ULPI_DO/ETH_MII_COL/EVENTOUT PD3/FSMC_CLK/USART2_CTS /EVENTOUT |—84—PD3 0.1uF U3 Lagzy 3.3V
PAG__ 29 | pas/spi1_NSS/SPIS_NSS/USART2_CK/DCMI_HSYNC,/OTG_HS_SOF /1253_WS/EVENTOUT PD4/FSMC_NOE /USART2_RTS /EVENTOUT |85 PD4 DIODESCH X
PAS___30 1 bas,/SPi1_SCK,/0TG_HS_ULPI_CK/TIM2_CH1_ETR/TIM8_CHIN /EVENTOUT PD5,/FSMC_NWE /USART2_TX/EVENTOUT [—86— PD5 5Vi SVi_1 ]y, Vout |3 VDD
PA6___ 31 | bag/SPi1_MISO,/TIMB_BKIN,/TIML3_CH1/DCMI_PIXCLK/TIM3_CH1/TIM1_BKIN/EVENTOUT S EEETE PD6,/FSMC_NWAIT/USART2_RX/EVENTOUT |87 PD6 2
PA7__32 1 pp7,/SPI1_MOSI/TIMB_CHLN,/TIML4_CH1,/TIM3_CH2/ETH_MII_RX_DV,/TIM1_CH1N/RMII_CRS_DV/EVENTOUT U1 PD7,/USART2_CK/FSMC_NE1,/FSMC_NCE2,/EVENTOUT |—88 — PD7 PAQ c19 |+ —~
PAB___ 67 | pag/MC0O1,/USARTL_CK/TIM1_CH1/12C3_SCL/OTG_FS_SOF /EVENTOUT PD8/FSMC_D13/USART3_TX /EVENTOUT |—55  PDB USEBpower % 47
PA9___ 68 | pag/USARTL_TX/TIM1_CH2,/12C3_SMBA/DCMI_DO,/EVENTOUT PD9,/FSMC_D14/USART3_RX/EVENTOUT |38 PD9 Vbus R12 4.7uF
Eﬁg—?— PAL0/USARTA_RX/TIM1_CH3/QTG_FS_ID/DCMI_D1/EVENTOUT PD10/FSMC_D15/USART3_CK /EVENTOUT —ngﬂ " .
PA12—0_7 PA11/USART_CTS/CAN1_RX/TIM1_CH4_/OTG_FS_DM/EVENTOUT PD11/FSMC_CLE/FSMC_A16/USART3_CTS /EVENTOUT _LPDlz VEUS L VDD 3.3y
PA13—L7 PAiZ/UTSARTi,RTS/CAN1;TX/TT\Mi,ETR/DTG,FS,DP/EVENTOUT Poiz/FsMc,ALE/FsMc,A17/T\MA,CHi/u5¢RT3,RTS/EVEN¥OU¥ _LPDB oo 20— e +mooesw
— 72| pA13,/JTMS,/SWDIO/EVENTOU PD13/FSMC_A18/TIM4_CH2/EVENTOUT |—89— 3
PALL__ 76 | PAM;JTCK;SWCLK//EVENTOUT PD14/FSMC DO//T\MA CH}/éVENTGUT//EVENTOUT | 61 PD14 o 0 £
PALS__ 77 - - J ez PD15 v o[« _Pato U2
PA15/JTDI/SPI3_NSS/12S3_WS /TIM2_CH1_ETR/SPI1_NSS/EVENTOUT PD15/FSMC_D1/TIM4_CH4 /EVENTOUT 5 p S o+ 6 1 Ppa12 5Vi 5v
oo 6 %hiew 2 O DF D+out —— Fuse
SHIELD z
PBO__35 | pgo,/TiM3_CH3,/TIMB_CH2N,/OTG_HS_ULPI_D1/ETH_MII_RXD2,/TIM1_CH2N /EVENTOUT PCO,/OTG_HS_ULPI_STP/EVENTOUT 15— PCO 2 Ybus S fyp GND LD VDD kL3 01t
800T1 PBi;‘; PB1/TIM3_CH4 /TIMB_CH3N/OTG_HS_ULPI_D2,/ETH_MII_RXD3/0TG_HS_INTN/TIM1_CH3N /EVENTOUT PC1/ETH_MDC/_EVENTOUT %gg% g >
{—===—3L PB2/BOOT1 /EVENTOUT PC2/SPI2_MISO/OTG_HS_ULPI_DIR/ETH_MII_TXD2,/12S2ext_SD/EVENTOUT L/ —— < €20 g _ LED—grn
PB3__89 | pg3/)7p0,/TRACESWO,/SPI3_SCK/1253_CK,/TIM2_CH2,/SPI1_SCK/EVENTOUT PC3,/SPI2_MOSI/1252_5D/0TG_HS_ULPI_NXT/ETH_MII_TX_CLK /EVENTOUT [—8 — PC3 s 2 o-D= 4 lp- D-out —3—PALL Power line ON
PB4___90 | ppy/NJTRST/SPI3_MISO/TIM3_CH1/SPI1_MISO,/1253ext_SD/EVENTOUT PC4/ETH_RMII_RX_DO,/ETH_MII_RX_DO/EVENTOUT |33 PC4 0.4uF  ® NUED1O0IMTIG
PBS__91 | pps/12c1_SMBA/CAN2_RX/OTG_HS_ULPI_D7/ETH_PPS_OUT/TIM3_CH2,/SPI1_MOSI/SPI3_MOSI/DCMI_D10,/1253_SD/EVENTOUT PC5/ETH_RMII_RX_D1/ETH_MII_RX_D1/EVENTOUT —34—PC5 i
PB6___92 | ppg /1oc_SCL/TIMA_CH1/CAN2_TX/DCMI_D5/USARTL_TX/EVENTOUT PC6,/1252_MCK/TIMB_CH1,/SDIO_D6,/USARTE_TX,/DCMI_DO,/TIM3_CH1 /EVENTOUT |63 PC6 diodes schottky 20V 1A SD0805502051R0
PB7___93 | pg7/12c1_SDA/FSMC_NL/DCMI_VSYNC/USARTL_RX/TIM4_CH2/EVENTOUT PC7,/1253_MCK,/TIMB_CH2,/SDIO_D7,/USARTE_RX,/DCMI_D1 /TIM3_CH2,/EVENTOUT |—84—— PC7 I
PBB___95 | ppg,/TiM4_CH3,/SDIO_D4,/TIM10_CH1,/DCMI_D6/ETH_MII_TXD3/12C1_SCL/CAN1_RX/EVENTOUT PC8,/TIMB_CH3,/SDIO_DO,/TIM3_CH3 /USART6_CK,/DCMI_D2/EVENTOUT |—85 —PC8 VDD 75011 Vbus P1003
PB9___96 | pgg,spi2_NSS,/1252 WS /TIM4_CHG /TIM11_CH1,/SDIO_DS,/DCMI_D7,/12C1_SDA/CAN_TX/EVENTOUT PCY,/I125_CKIN/MC02,/TIM8_CH4 /SDIO_D1,/12C3_SDA/DCMI_D3,/TIM3_CH4 /EVENTOUT |—86—PC9 PAL4 oo 2 0- ps GND test
;’212# PB10/SPI2_SCK/1252_CK/12C2_SCL/USART3_TX/OTG_HS_ULPI_D3/ETH_MII_RX_ER /TIM2_CH3 /EVENTOUT PC10/SPI3_SCK/1253_CK/UART4_TX/SDIO_D2,/DCMI_D8,/USART3_TX /EVENTOUT —73—%12 o o, |3 D+ . 5y
P812¢ PB11/12C2_SDA/USART3_RX,/QTG_HS_ULPI_D4 /ETH_RMII_TX_EN/ETH_MII_TX_EN /TIM2_CH4 /EVENTOUT PC11/UART4_RX/SPI3_MISO/SDIO_D3/DCMI_D4/USART3_RX,/12S3ext_SD/EVENTOUT LPClZ PA13 @© o l[aPato 2 Eg P1001
— 51 | pB12/SPI2_NSS/1252_WS/I12C2_SMBA/USART3_CK /TIM1_BKIN/CAN2_RX,/OTG_HS_ULPI_DS/ETH_RMII_TXDO,/ETH_MII_TXDO,/0TG_HS_ID/EVENTOUT PC12/UARTS_TX,/SDIO_CK,/DCMI_D9,/SPI3_MOSI,/1253_5D/USART3_CK /EVENTOUT —89 NRST oD 0 g P1004
PB13__ 52 | pgy3/5p12_5CK/1252_CK/USART3_CTS/TIM1_CHLN,/CAN2_TX/OTG_HS_ULPI_D6,/ETH_RMI_TXD1/ETH_MII_TXD1/EVENTOUT pc13/EvENTOUT —L—PC13 PB3 SHitLD |6 Dshield
PB14_ 83 | pgy4/Spio_MISO/TIML_CH2N,/TIML2_CH1/OTG_HS_DM/USARTS_RTS,/TIM8_CH2N /125 2ext_SD,/EVENTOUT - N o PC14/05C32_IN/EVENTOUT |—&
PB15__ 54 | pgys5/5pi2_M0SI/1252_SD,/TIM1_CHIN/TIM8_CH3N/TIM12_CH2,/0TG_HS_DP /EVENTOUT S S NV g g PC15,/05C32_0UT/EVENTOUT |—2
> > > > > > >
lIIH )
IN < ] a
Voo i i i i ’ | S : ,
p1 SOY ' 32.768kHz
D1 c15 c17 o
5 P12 1§ 2 reEgwy ippi2dy Green S
£ ch LED-g'h 2u2F 2u2F I—[>
o 3|0% Jp2 o o
1z PDI3__ 1 5 2 &7 2 20 LR
5 4 2uzk ——0 O—@—INQ%D range o
| ﬁ LED-org
= }Q R8 D3
; PD14_ 1 o) 2 Red
3 LED—red
© JP4 R9 D4
> PAO POI5S__1 & ¢ Blue
LED—blu
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MAX31855

Cold-Junction Compensated
Thermocouple—to-Digital Converter 3.3vi
C1102

for cable tie

We want a big mass of copper in the

TCPL joints, to dampen the cold junction
temperature and to make it more measurable
with this IC

¢ t be taken with th t
U1101 chosen for the TCPL To avold inaccuracies.

GND  DNC Also. the connector must be as close as
- SO %M\SO possible to the cold—juntion compensation.
T+ /CS /CS
vece SCK SCK

MAX31855KASA

Datasheet:

hitp:// im—ic.com/en/ds/MAX31855. pdf
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|
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MAX31855

Cold-Junction Compensated
Thermocouple—to-Digital Converter 3.3vi
C1202

for cable tie

We want a big mass of copper in the

TCPL joints, to dampen the cold junction
temperature and to make it more measurable
with this IC

¢ t be taken with th t
U1201 chosen for the TCPL To avold inaccuracies.

GND  DNC Also. the connector must be as close as
- SO %M\SO possible to the cold—juntion compensation.
T+ /CS /CS
vece SCK SCK

MAX31855KASA

Datasheet:

hitp:// im—ic.com/en/ds/MAX31855. pdf

100nF
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MAX31855

Cold-Junction Compensated
Thermocouple—to-Digital Converter 3.3vi
C1302

for cable tie

We want a big mass of copper in the

TCPL joints, to dampen the cold junction
temperature and to make it more measurable
with this IC

¢ t be taken with th t
U1301 chosen for the TCPL To avold inaccuracies.

GND  DNC Also. the connector must be as close as
- SO %M\SO possible to the cold—juntion compensation.
T+ /CS /CS
vece SCK SCK

MAX31855KASA

Datasheet:

hitp:// im—ic.com/en/ds/MAX31855. pdf

100nF

|
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MAX31855
Cold-Junction Compensated
Thermocouple—to-Digital Converter

u1401
GND DNC
T SO —q7 MISQ

for cable tie

We want a big mass of copper in the

TCPL joints, to dampen the cold junction
temperature and to make it more measurable
with this IC

T+  /CS—8—aycs
vee  ScK —2—asck
MAX31855KASA

Datasheet:
http:// im—ic.com/en/ds/MAX318!

3.3v]
C1402

|

100nF

Care must be taken with the conector

chosen for the TCPL to avoid inaccuracies.

Also, the connector must be as close as

possible to the cold—juntion compensation.
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X X X X% X v 5d 6 59 o pot 59 o pot 59 o pot 59 o pot S
x x x x x
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X X % % % X 9 z 10 9 z 10 9 z 10 9 z 10 9 z 10 P58 U6 | > P57
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39N R4 7 16 STEPYS FALT o227
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1 P29 5 1 P34 5 1 P37 5 1 P38 5 1 P41 5 1 P45 5 1 P47 5 1 P54 5
3 XK 3 AKX R4 3 AKX R4 3 AKX R4 3 AKX R4 3 AKX R4 3 AKX R4 3 AKX R4 P56
549K 6 549K 6 549K 6 549K 6 549K 6 549K 6 549K 6 549K 6
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9 4 S K10 9 4 S K10 9 4 S K10 9 4 S K10 9 4 S K10 9 4 S K10 GND__9 4 8 v, 948
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1 - 2 1 - 2 1 - 2 1 - 2
343K a 343K a 343K a 343K
542 K6 542 K6 542 K6 54 2 RK6 PROTO AREA
7 S 8 7 S 8 7 S 8 7 S 8
P49
1 2
3 4
CONN_2X2
These two jumpers These four jumpers
are here to accomodate are test points
stm32f4discovery p
OND_o20—O6ND 12v_syiTcHD—0S0—<T2V-5NUB]  5vD—080—>Y
OND_ogo—GND GNDD—050—CND 3.3VD—0§0—3"3
That's alternative signal
OUTPUT — these traces
should be routable to PC6 rusEFl.com
and PA5 via jumpers. ; : :
Aleternative fo W212 and E.hLE_EtM./M‘\S/F*V‘“h/
W212 routung of op—amps See below links about barriers in GND planes. The current loops in the layout do not appear to need barriers. fte: Misc_Vvias.sc
ch 11 and ch 12 Title: frankenso
http://rusefi.com/wiki/index.php?title=Manual:Hardware:PCB_design_rules < B [ Date. 2019-04-21 R 05.6
o http://www.maximintegrated.com/en/app—notes/index.mvp/id/5450 1ze: ate: —V4- ev: U.5.
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