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DEVICES ‘ D LINTAR..
DEMO MANUAL DC1840C
DC1682B und DC1680B
LTC4270/LTCA4271
12-Port PSE with Digital Isolution
DESCRIPTION

DemonstrationkitDG1840Cisa12-port Ethernet Alliance™
certified IEEE 802.3at Type 2 power sourcing equipment
(PSE) composed ofaDC1682B daughter cardand DC1680B
motherboard. Thekitis used forevaluation ofthe LTC4270B
and LTC4271 PSE chipset. Upto 12 powered devices (PDs)
can be connected and powered from this system using a
single power supply. ADC590is connected to the DC1840
for 12C interfacing with QuikEval™. This demonstration
manual provides a Quick Start Procedure, a DC1682
overview, a DG1680 overview, schematics, and layout

printouts. Other available supporting documents for the
DC1840 are the LTC4270/LTC4271 Layout Guide and the
LTC4271 PSE Demo Software Users Manual.

The DC1682B has increased surge protection over the
DC1682A.The DC1680B uses discrete Ethernettransform-
erswhilethe DC1680A has anintegrated 12-port RJ45 jack.

Design files for this circuit board are available.

All registered trademarks and trademarks are the property of their respective owners.
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DEMO MANUAL DC1840C

QUICK START PROCEDURE

Demonstration kit DC1840C includes the DC1682
daughter card and DC1680 mother board. The kit is set
up for evaluating the LTC4270/LTC4271. Follow the pro-
cedure below and refer to Figures 1 through 4 for proper
equipment setup.

1.

On the DC1682 set AUTO jumper JP1 to HI (Figure 1)
to enable AUTO pin mode.

. On the DC1682 set MID jumper JP2 to LO (Figure 1)

to disable midspan mode.

. Align pin 1 of the 34-pin male connector on the DC1682

with pin 1 of the 34-pin female connector on the
DC1680 (Figure 2). Pin 12is polarized to assist with the
alignment. Carefully push the DC1682 straight down
untilthe two 34-pin connectors are flush with each other.

4. On the DC1680, connect a supply with the positive

rail to POS and negative rail to NEG (Figure 3). Use a
power supply capable of sourcing the maximum load
expected (12 ports x850mA >10.2A). Ramp the supply
up to 51V to 57V.

5. Connect up to 12 PDs to the DC1680, J4 (Figure 3).
. The DC590 is optionally connected to the DC1680 con-

nector J5 with a 14-pin ribbon cable (Figure 3). A GUI
forthe LTC4270/LTC4271 is brought up by QuikEval for
12C interfacing from a PC (Figure 4).
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QUICK START PROCEDURE
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Figure 1. DC1682 Backside. Setting AUTO and MID Jumpers
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QUICK START PROCEDURE
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Figure 4. System Setup with the DC590, DC1680, DC1682 and 55V Power Supply
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DEMO MANUAL DC1840C

DEMONSTRATION CIRCUIT 16828 OPERATION

12-Port PSE Daughter Card with Digital Isolation

Demonstration circuit 1682B (Figure 5) features the
LTC4270/LTC4271 chipset on a compact daughter card
with digital isolation. The LTC4270/LTC4271 chipset is
a 12-port power sourcing equipment (PSE) controller
designed for use in IEEE 802.3at Type 1 and Type 2 (high
power) compliant Power over Ethernet (PoE) systems. A
transformer isolated communication protocol replaces
expensive opto-couplersand complexisolated 3.3V supply
resulting in significant BOM cost savings. The LTC4270/
LTC4271 chipset delivers lowest-in-industry heat dissipa-
tion by utilizing low Roy external MOSFETs and 0.25€2 sense
resistors, eliminating the need for expensive heat sinks.

Advanced power management features in the LTC4270/
LTC4271 chipset include: per port 12-bit current monitor-
ing ADCs, DAC programmable current limit, and versatile
quick shutdown of preselected ports. PD discovery uses a

proprietary dual mode 4-point detection mechanismensur-
ing excellent immunity from false PD detection. Midspan
PSEs are supported with 2-event classification and a two
second backoff timer. The LTC4270/LTC4271 includes an
|2C serial interface operable up to 1MHz.

The DG1682B demonstrates proper LTC4270/LTC4271
board layout that is approximately the height and width
of a 2 x 6 RJ45 connector. The compact layout is made
possible by the small package size of key components. The
LTC4270isina 7mm x 8mm QFN, while the LTC4271 isin
a 4mm x 4mm QFN. Each port has a PSMN075-100MSE
MOSFET in a 3mm x 3mm LFPAK33 package.

The daughter card inserts in the DC1680B mother board
through J1, a polarized 34-pin connector. Isolated 3.3V
and logic control signals are brought in on this connec-
tor. Also connected at J1 is the PoE Vg supply from the
mother board and 12 PSE controlled outputs.

J2 LTC4270, LTC4271 ANALOG (408) 432-1900
S BB B 12-PORT PSE DAUGHTER CARD DEVICES www.analog.com
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Figure 5. DC1682B 12-Port PSE Daughter Card with Digital Isolation Features the LTC4270 and LTC4271
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DEMO MANUAL DC1840C

DEMONSTRATION CIRCUIT 16828 OPERATION

Board Layout

Properboard layoutis crucial for proper LTC4270/LTC4271
chipset operation, robustness, and accuracy. When lay-
ing out, pay attention to parts placement, Kelvin sensing,
power paths, and copper fill. It is imperative to follow the
LTC4270/LTC4271 Layout Guide document when laying
out the board.

Isolation and Power Supplies

The LTC4270/LTC4271 chipset provides communication
across an isolation barrier through a data transformer
(Figure 6). This eliminates the need for expensive opto-
couplers. All digital pins reside on the digital ground refer-
ence and are isolated from the analog PoE supply. A 3.3V
supply for Vpp and an isolated Vgg supply are connected
to the DC1682B through the 34-pin connector.
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Figure 6. DC1682B Digital and Analog Isolation
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DEMO MANUAL DC1840C

DEMONSTRATION CIRCUIT 16828 OPERATION

I2C Communication and Addressing

The LTC4271 internal registers are accessed via 12C to read
and/or write configuration, status, and interrupt registers.
The 12C lines SDAOUT, SDAIN and SCL connect to the
34-pin connector (Figure 7). Subsequently, the 12C bus
is accessed on the DC1680.

The LTC4270/LTC4271 chipset has an address of
(Ag10A3A0A1Agb), where Ag, As, Ao, Aq, and Ag are the
logic state of the AD6, AD3, AD2, AD1, and ADO pins
respectively. On the DC1682B, ADO and AD1 are tied low
with pull-down resistors. AD2, AD3 and ADG6 are brought
out to the 34-pin connector (Figure 7) and set with three
switches on the DC1680.

SDAOUT vI SDAOUT
SDAIN SDAIN
SCL p———5CL
INT ————I\NT TO 34-PIN
CONNECTOR
LTC4271
AD6 f——— AD6
AD3 f———AD3
AD2 f——— AD2
AD1
ADO
R8 R9
0Q 0Q
DGND

DG1840¢ FO7 -

Figure 7. DC1682B LTC4271 12C and Address Connections

1/0 LED Indicators

The DC1682B features four LEDs to indicate the states of
the LTC4270/LTC4271 chipsetgeneral purpose input output
pins. These pins are configured as inputs or outputs via
12C. GP1 and GPO are referenced to DGND and driven by
the LTC4271 when set as outputs (Figure 8). XI00 and
X101 are referenced to Vgg and are driven by the LTC4270
when set as outputs (Figure 9). J2 provides test points
for access to these 1/0s.
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Figure 8. DC1682B, LTC4270 General Purpose 1/0 LED Indicators
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Figure 9. DC1682B, LTC4271 General Purpose 1/0 LED Indicators
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Figure 10. DC1682B AUTO and MID Jumpers
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DEMO MANUAL DC1840C

DEMONSTRATION CIRCUIT 16828 OPERATION

AUTO and MID Jumpers

The AUTO and MID pins of the LTC4271 are set by
jumpers JP1 and JP2 respectively on the DC1682B
(Figure 10). Setting JP1 to Hl enables the AUTO pin mode
in the LTC4270/LTC4271 chipset. J2 provides test points
for access to AUTO and MID.

In AUTO pin mode (JP1 high), the LTC4270/LTC4271
chipset internal 12C registers default to the AUTO pin high
state after a software or hardware reset, or system power
on. The LTC4270/LTC4271 chipsetautonomously detects,
powers on and disconnects power to PDs without the
need for 12C host control.

Setting JP1 to LO disables AUTO pin mode and sets the
LTC4270/LTC4271 chipset to a low current shutdown
mode. An 12C host controller can then be used to con-
figure the LTC4270/LTC4271 chipset to semi-auto mode
for controlled PSE operation or to manual mode for test
purposes.

Setting JP2 to HI enables the midspan mode detection
backoff timer in the LTC4270/LTC4271 chipset. For end-
point PSEs, set JP2 to LO to disable midspan mode.

For quick PSE evaluation in AUTO pin mode with
MIDSPAN disabled, setJP1 Hland JP2 LO onthe DC1682B.

R35
10Q

Surge Protection

Ethernet ports can be subject to significant cable surge
events. To keep PoE voltages below a safe level and protect
the application against damage, protection components,
as shown in Figure 11, are required at the main supply,
at the LTC4270 supply pins and at each port.

Bulk transient voltage suppression (TVSgyik) and bulk
capacitance (Cgyrk) are required across the main PoE
supply and should be sized to accommodate system level
surge requirements.

Each LTC4270requiresa 10€2, 0805 resistor (R1) in series
from supply AGND to the LTG4270 AGND pin. Across the
LTC4270 AGND pin and Vg pin are an SMAJ58A, 58V
TVS (D1) and a 1pF, 100V bypass capacitor (C19). These
components must be placed close to the LTC4270 pins.

Finally, each port requires a pair of S1B clamp diodes:
one from OUTn to supply AGND and one from OUTn to
supply VEg. The diodes at the ports steer harmful surges
into the supply rails where they are absorbed by the surge
suppressors and the Vgg bypass capacitance. The layout
of these paths must be low impedance. These S1B diodes
are placed onthe DC1680 mother board of the DC1840 kit.
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—1—0‘1uF T B1100 T
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Figure 11. DC1682B, 1 of 12 Ports Surge Protection
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DEMO MANUAL DC1840C

DEMONSTRATION CIRCUIT 16808 OPERATION

Demonstration circuit 1680B is a 12-Port, IEEE802.3at
Type 1 and Type 2 PoE PSE mother board. This board ac-
ceptsvarious PSE daughter cards featuring Analog Devices
PSE controllers. The DG1680B is capable of powering up
to 12 PDs.

Daughter Card Insertion Precautions

When inserting or removing the daughter card into the
DC1680B, verify all supplies and LEDs are off. Push the
card straight down for insertion or pull straight up for
removal to avoid bending the connector pins. Follow the
instructions in the Quick Start Procedure for alignment.

Vee Supply

Connectapower supply for Veg with the positive rail to POS
and negative rail to NEG as shown in Figure 3 of the Quick
Start Procedure. Set the voltage within the range in Table 1
depending on whetherthe applicationisa Type 1 or Type 2.
Choose a power supply rating and set the current limit
high enoughto provide power for the maximum number of
PDs connected and to meet each PD power requirements.

Table 1. DG1840C Vge Power Range for Type 1 and Type 2 PSEs

Ve SUPPLY | MAXDELIVERED | POWER
PSE TYPE RANGE PORT POWER SUPPLY*
Type 1 45V 10 57V 13W 300W
Type 2 51V to 57V 25 5W 600W

*Recommended DC1840C power supply minimum to avoid drooping in
a worst-case scenario with Iy current at all 12 ports.

PD Connection

PDs are connected using an Ethernet cable to any of the
12 ports at the 2x6, RJ45 connector J4 on the DC1680B
(Figure 3). Test points for port outputs OUT1 through
OUT12 are provided.

DC1680B USER FEATURES

Refer to Figure 12 and Figure 13 for the following user
features.

Onboard 3.3V Supply

The DC1680B has an onboard Vppag digital supply gen-
erated from the Vg supply. Vppss is tied to AGND, and
DGND is a negative voltage referenced to AGND. If an
external 3.3V supply is to be used, contact Analog Devices
Applications for proper connection.

Vee and Vppsz LED Indicators

LEDs for Ve and Vppss indicate if voltage is present at
these supplies. Verify these LEDs are off before inserting
or removing the daughter card.

Digital Connections

The DC1680B has connections for I12C control from a
host controller. The DC590 is optionally connected to
the DC1680B at J5 through a 14-pin ribbon cable. The
QuikEval software will automatically detect the DG1680B
and open the LTC4271 GUI. A second 14-pin ribbon cable
can be connected to J6 for I2C expansion to another
DC1680B board with slight board modifications. Contact
Analog Devices Applications for instructions.

Digital test points include SCL, SDA, DGND, INT, MSD,
and RESET. 12C address pin AD6, AD3, and AD2 are set
with a 3-bit switch SW3.

Midspan PSE

The DC1840C can be configured as a midspan PSE.
Upstream switch data comes in to J3. Data and PoE go
outtoa PD at J4. Set both MID and AUTO pins logic high.
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DEMO MANUAL DC1840C

DEMONSTRATION CIRCUIT 16808 OPERATION

MSD and RESET Pushhuttons

Pushbutton switch SW1, when pressed, pulls the RESET
pin of the daughter card logic low. The PSE controller is
then heldinactive withall ports offand allinternal registers
reset to their power-up states. When SW1 is released,
RESET s pulled high, and the PSE begins normal operation.

Pushbutton switch SW2 when pressed pulls the maskable
shutdown input (MSD) pin of the daughter card logic low.
When pressed, all ports that have their corresponding mask
bit set in the mconfig register of the PSE controller will be
shutdown. These ports must then be manually re-enabled
via 12C or by resetting the PSE.

ANALOG
DEVICES

(408) 432-1900
‘www.analog.com

Figure 12. DG1680B Connections and Supply LEDs
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DEMO MANUAL DC1840C

DEMONSTRATION CIRCUIT 16808 OPERATION

Interrupt LED Port 1 Through 12 Power LED Indicators

A red LED indicates when the INT line is pulled logic low ~ Each PSE port has a green LED indicator to show when
by the daughter card. When the interrupt is cleared (high) ~ PoE power is present at the port. The LEDs are driven by
via 12C servicing, the LED is turned off. the respective port OUT voltage.

u ANALOG
DEVICES

(408) 432-1900
www.analog.com

Figure 13. DC1680B Address Switch, Pushbutton Switches, INT LED, and Port Power LEDs
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DEMO MANUAL DC1840C

DEMONSTRATION CIRCUIT 1840 SYSTEM
DC1840 System Setup with a 14-pin ribbon cable to the DC1680 and to a PC via

Figure 14 shows a basic DC1840A system setup. The
DC1682 daughter card is inserted in the 34-pin connector
J1 on the DC1680 mother board. A power supply is con-

USB. On the PC, a GUI communicates with the board. At
the PSE output, PDs are connected. A sample PD demo
board is shown in Figure 14.

nected to Vgg with banana cables. The DC590 connects

DC1680/ |
DC1682 |

Figure 14. DC1680 and DC1682 System Setup with Power Supply, DC590 and PD Demo Board

Table 2. DC1840 Kit Versions

VERSION FEATURES
DC1840A DC1680A, Mother Board with Integrated Magjack
DC1682A, 12-Port PSE Daughter Card
DC1840B DC1680A, Mother Board with Integrated Magjack
DC1682B, 12-Port PSE Daughter Card with Increased Surge Protection
DC1840C DC1680B, Mother Board with Discrete Ethernet Transformers

DC1682B, 12-Port PSE Daughter Card with Increased Surge Protection
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DEMONSTRATION CIRCUIT 16808 LAYOUT

Top Assembly
LEDI3 LEDI5
@19@518 J7 2l o ©E26 O O O Ot Qs QM ©E25 @
DGND VDD33 .= L J8 AGND 0UT12 OUT11 OUTI0 OUT9 0OUTB OUT7 AGND
VDD33 VEE 505 MAIN SUPPLY IN . ANALOG o
NEG ris) oD (I
12-PORT IEEE802.3at siv-s7y C1 ] ®E e % Qoeviczs
1 1 o = (408) 432-1900
PSE MOTHER BOARD ez(0) O | 112 = SREGR  wanaiog.com
i AGND VEE 2 RP12 = IRtz CXR2
—OiQ—O ROR2 — — RW itz —O—QLO—
oeiz[]_[| -
O o5 o, DEMO CIRCUIT 16808 e s T e
20 Jo RR10 = Eroem eee|C0 o
o gol*- E E = s £2[0° o0
o
o - s s pniz  pp T10 =2 — = o "o-
LED12 LEDN ] e = RXI0 CXi0
Do 90 c7 J DNIT DRI = Srioano 2e[%0 9o
o Sol__ T e . v 11 T ) b— T[] lex|oo g0
(@) O - = [~ 10 — (@] (@]
OO OD § § - ml mial . CA10@|°:I! :|l @D &% OO OD
LEDIO LEDS || N DS = =
o_ o = QIO res = SRR o~ |0, O
9 50 . DNs o T8 — = oo Yo
90 © RP8 = RXB CXB 9o ©
09 0% w=x 2 = (i = ERn 88 09 0©
09 0© % g — D7 DR7 R08 = Elrwecws |0 o°
o T O 6 ald Ha o D—DT ?caaD_D o T O
T L@E LED7 =
5. @ (L1 = A S
o Yo = I g @il owldo Yo
OO OO L =4 “D—, :I‘:' DN5 DES 'ikﬁg% %?éls[% zmoo OO
59 oo § § 7 v B T6 = — RYelig S
° U LED6 LED5 o L= = e 6% © "o
O, © c8 o[ DNz D3 = EIRN6EWE < |0, ©
00 o2lea : ".-’ - -- mucaamlc:'& 02 02
(@) o - -3 x Yo — o o
oo 2o sh Q8 b mhion o of Laom 22|00 oo
o °O b4 (03 | [SPKTDNC oey RR4 = %Rﬁ% o O
-0 o co = ]l (i 3= S~ o
o %o o - P o %o
— 09 o T »—I I»& = RP4 = B ==]0° o —
o Ol<cm -— s — o = S an x|, 0 o
°5 96 $ $ - = Hruem S2[00 oo
O o ~d| §LED2 LED1 S = ] ucalﬂ [ o T~ O O
- e - — —
—O——C0—IEE g Mg 84 Y28 Bem3Eo o _o—
Ten o =
DATA IN & o W sW 3 LR o = S ooy €% DATA/PoE OUT
gee o A2 JOL) (@3] RQ2 = CIR2ED o
Wi [T S — o 45 = o ]
=d 0. O ST RESET - RP2 = SR & =
oo 03 AD6 RESET INT e Hom ao
o =5 - doD Ok LEW @ R0z = H Rz w2 = — o
12C EXPANSION TO DC590 . SWI L cA2[] ] cB2[] T[]
l—looooooo s IiooooiIOOD J5 SCL SDA DGND T AGND OUT1 0UT2 OUT3 OUT4 OUTS OUTG AGND
@ HO00000 0000000 OO @EZO@Eﬂ) ©E23 O O O Om O Qs @m @
L}

Rev E

19


https://www.analog.com/DC1840C?doc=DC1840C.pdf

Layer 1: Top Layer

PEMONSTRATION CIRCUIT 16808 LAYOUT

DEMO MANUAL DC1840C

E.:H.q.HEH._:_._.HL:H.._.HE..__HH_._HL:..__.._.HEHH

i i i i i i

!
!

Rev E

10


https://www.analog.com/DC1840C?doc=DC1840C.pdf

DEMO MANUAL DC1840C
PDEMONSTRATION CIRCUIT 16808 LAYOUT

Layer 2: AGND, CGND Plane 1

Rev E

17



https://www.analog.com/DC1840C?doc=DC1840C.pdf

DEMO MANUAL DC1840C

PEMONSTRATION CIRCUIT 16808 LAYOUT

Layer 3: SIG, AGND, CGND Plane 2

\\\\.

18


https://www.analog.com/DC1840C?doc=DC1840C.pdf

DEMO MANUAL DC1840C
PEMONSTRATION CIRCUIT 16808 LAYOUT

Layer 4: SIG, AGND, CGND Plane 3

Rev E

19


https://www.analog.com/DC1840C?doc=DC1840C.pdf

DEMO MANUAL DC1840C
PEMONSTRATION CIRCUIT 16808 LAYOUT

20


https://www.analog.com/DC1840C?doc=DC1840C.pdf

DEMO MANUAL DC1840C
PEMONSTRATION CIRCUIT 16808 LAYOUT

Layer 6: Bottom Layer

“inindaniin vy~ Siniginiin - i i i

Rev E

21



https://www.analog.com/DC1840C?doc=DC1840C.pdf

DEMO MANUAL DC1840C

PEMONSTRATION CIRCUIT 16808 LAYOUT

Bottom Silkscreen

1

R

wmt.% _uo. @0 © 0 05 80 © © 02 290 © O 039 YO O O 08y O O O 0N 10O
O — =
ﬂ_u_ul n._uu UG O O VU WO OO OK UG O O OU KO OO 0K KOO 0K UGS O 0 o
@ Eoool.,..soool; tooolzoaooo!m sooo.:o:ooo!.
(=]
5§ o 1 r H 4 a 8 -MO¥ ¥3ddn
m-l- nb -|-ﬁ ==
— m 0 , = L3 oS8
el
& L lUg
- =
- 2 00O
- L&
o m E —
8= T2
m
= LIOE
©s g
a2 32 2
B AN e TEN 8em 93 E T |

o 12
(%]

o
b

D31

REV 2

‘ . Tman?

~Oom-

N _ 9 3 0 Y —MO¥ ¥IMOT

WEO®OOGLIBEOO®OS YEOOOS HHOOO MOOGOLZ 1HOO

NEE L ~ON DT o B0NEDET ] g 90N EDRET] o PONDET] - 20 dBer) o |
PS _ _ _ _N_._y_.n.uL SN T gNamd 'S IWame TS +Wame TS ZWamsd 7' o O

ADI CONFIDENTIAL - FOR CUSTOMER USE ONLY

o ! SYIAIYA 43T 130d TVYNOILAO !

All

S
)
zez

mw_ux

TR =) mz.n. JER =] CNam £ [EC T,
=E.niJ1§.n. o LQEmET] ST, SR, Y]
NS TS g e IS (N e TS cHard 7S tumd 7S [Napd 75!

=) n
=<

(odd 7

lCA7
[lcas

- 2 " 3

= - — — - pam
=n = -3 " -0 @ E
BEh g8 _l_mn Zhgh b _ _ou Ehsh s _ & pnnu 28 _l_mn =58 29 _l 2o z02h b
ROEERs ~IENEROEOENERS —HEoOEOENERAN, ~SOEDENEEONANS, HOENEEONOENN —HNEEONOENERES

9 (-3 7 ~ 5 3 m
ﬂYﬂ Zﬂ Wﬂ XﬂYﬂ Zﬂ Wﬂ XﬂYﬂ Zﬂ Wﬂ XﬂYﬂ Zﬂ Wﬂ XﬂYﬂ Z_u C w_-_ XﬂYﬂ =]

_ _wnxnmu_zn_ _wnxn_ﬁzn_ _wnxnmuzn _ansnﬂsn_ _wnxuﬁzn_ _wnxnmuzu

¢l1y0d  0L140d 8l40d , 91¥0d  ¥1¥0d , ¢ l¥0d - MOY ¥3ddn
OO oL KNOOOK KHOOOS LNOOOL KHOOos wloooun @
UO © © 0N 1O © © 0K 50 O © O UG O © GIL KO © © O WO O O eu

80O O O 07 O OOV O OO O 390 OO 0 BOO O OGBNOGOO Nc_.
. OOON LOOGONI LYOOONY LSOO O WY 8000 NS 06 e

IH140d  6180d  L1¥0d  Sl¥0d  €140d | 140d - MOY ¥IMO1
o o
[ ] [ ]

Rev E

22


https://www.analog.com/DC1840C?doc=DC1840C.pdf

DEMO MANUAL DC1840C

PC16828 SCHEMATIC DIRGRAM

9783} LINou ONaa
ANILIZYOLT ‘DHNIB0LZYOLT

'NOLLYI0S1 TVLI9IQ HLIM GHYD ¥3LHONYA 35d 1¥OS T}
ouvwaios

[ )

e e OOTVNY

'£090 NI 3V SYOLIOVAYD TIV
6090 NI 34 SHOLSISTH TIV 7

‘auvos

43IHLOW NO NMOHS ONOY OL ULNO KON

30010 NOILO3LOY 81 INO ONV ULNO
0133 NO¥4 30010 NOILOZLONd 818 3NO ‘¢

“30VHL ISN3S NIATIN

G3LY1081 NY HONOYHL LNIOd 3IA HOLSISTY
‘3SN3S NOWNO 3HL OL S1OINNOD YSSA Z

_— “LNIOd NOWWOD 3NO LV
“ | ISd  00LX¥ 33A 01311 SYOLSISTY ISNIS TV '}
e == Q31419345 ISIMYIHLO SSTINN :3LON
uo ST
| i
7 IS T no| [d ”%mw
wolod [oiiom
SLONWSA 001 X
| o mpr=r=
7 oo 0 [Teniira
| |
7 wixr ——
u e
7 / mu>/
Eoor
e HE=w
7 o]l e rou /
| o | sionnsa_ooixy \
9Ino 7 H\%
CHIO[ ™ p Ty
| S
7 sIno ! Id “QUY08 Y3HLOW NO \
i | s wixr (3ONVLIOVYO X1ng Pue SAL
7 Mo t T A8S Y1N8) SININOIINOD
5 ESIEIGENTINEN
ofvol i /
| | sowwsa oouxr /
Bug Td N
| HE= -
7 ad GLONWSd  00'L X ¥
zme 7 pr:} é
CZOT panr-iay
L ad SIONWSd_00°L X7 —
o oot o0l oot ‘Ao “Aoor Acor Aoor Aoor oor I [E 33|
[ 5080 5080 5080 5080 5080 5080 S080 5080 5080 ofio
wix e wix wix Lx Lix ix ix | oux 15
AnzZ 0T ANZZOT  4ngzo T ANZZO  dCZOTE 40 dngZ O dANZZ0TT  4ngZ0T  dnggo T dNeZ0 T
& % fiy % % % % s % i o b b b L L L L L L L s | i sransozsiza
Bk Gl Bl B e e e e e e e
— ERR ERR EELE Bk Sk Skele el Gl Gk Bk Bl Bl o0zt
- g & B FRpE ERERERR FRB R FRERERBRRB ER \a o
™~ Blals Blele Rlol il sk Rk Bk kbl BRE Bl bl bh y L8 Ka
/ ¥ Lo
N nL'o ido 1do
B S
3 so80
/ 33A / g3d¢g | &
~ - i3 T
\ VHS-LLO-VELINWL ‘D3LINVS = Q O ey
127911 I 7 o
ais \ - 4 oo
\ o TG T 1oix
i3
uIno 3 oo B & 3 B 3 B w0z w0z
L3 BIN0 T g P 268
ais [ o o Ldo ¥ed -
_ £ SN0 L9 oo 120 ey 2] =
z o [T i o . ] svereon
\ k2 5 e L b bewlp b svoron | svarsc
124 g ? 86 & [ [~
/ ¢ 310N 95 w o 4 encouag s oox 2 tox |2
‘Q¥Y08 ¥IHLOW NO NMOHS \ L o i 5 7Z2% 3 2 sa ¥
NOILO310¥d 30010 81§ A3MINDTY 2 Yo T RESE E F s soeo o oo [
| — - Foluf el 22 R
P £IN0 an T | %A o
/ £ prybid
b Fa) n
€ ;
N / i e g wdon
aff— |
123
oo
~ - \ (43
P = el
4 for i
5 ——novas o
sf— o g3 §z¢
= o5 - — >
e 5 ay Tk
e e g FE- F =
[ — 10> T e f:
T 90V o, [ro -
! N 0, EiS) 0
= W e
T sy 0o
w 62y 924

Rev E



https://www.analog.com/DC1840C?doc=DC1840C.pdf

DEMO MANUAL DC1840C

PC16808 SCHEMATIC DIRGRAM

v 40 | 133Hs M S10Z ‘70 ‘fepug ‘31Va|  3INON=3TVIS E«».uﬁx«;ao.shgﬁzﬁﬁngms‘ﬁ_mmhg
4 0891 LINJYID OW3a VN
AN "ON I 3as
QuV09 ¥3IHLOW 3Sd 18€°Z083331 L¥Od-2L L O Aozt aaTA aarA [E Y a3ITA
SUUVWIHOS ;11| M NVITIO [ona aav] LNOHO LAY KUNYOLINSIS AYH LNOAV? GEvOG Ln3btd T7IN0 o 0/IN0
Au es Jouiojsn Jogfenuepyuod 911 LD [sa080a] o) R e s SNISs L SR SQIEVEUS SAvLrELS $QoEELS
WO Jeou MMM Sm“ﬁ”ﬁg oud S30IA3d i %wﬁ%ﬂﬁﬁﬁmm%ﬁh@%ﬁ:ﬁﬁﬁﬁmm 1429 010 60
aevoman  DOTVNY STHAONLY FIILON ¥IWOLSND - o © -
"NMOHS SV SINNHS TTVLSNI ‘2 o 0 R
. . N3FHO EERCIES N3O
€090 3V SHOLIOVAYD ANV SHOLSISIY 1TV I N_‘Nh—m__w“ owhﬁ_w“ Eomw“
@314193dS ISIMYIHLO SSITINN :3LON CLEEERR T aarw -y - -y
ASL-20PEL-SNI - - - ~
23LNYS - aITA a3ITA a@TA a@TA
T 1o | 1IN0 o
[ N0 s WS SQ0EVETS SAEVETS Sa0eETS
£
& 11no T o | zdl ) 90 0
o e @0 ua P ~
e 0LLN0 ag) gL gk
ot 61N0 L] 3] 2]
@ @ L
4 5430 93 t—} - N3Zu0 Nao A N33WO
9 81n0 o S 8031 9031 031
i L Lo 4] 1d3y 81¥0d 2 oL¥0d | S140d
alZ s X3TOW-6L0-LXZ0H X3TOW-6L0-LXZQH
al® NOISNVdX3 o2l 06500 OL
sz — = — r S _
= T v ) -
1] aleela 5 a aTA - @A @A a@aTA
i &4 m_‘m@ aTeeTh 43 W 0 “
“rz oLno = oo TE = 3 3 SQEVELS SQOEYELIS SAOEVELS SA0EVEIS
2 Yg sLno 0 T T o £0 0 1)
e ﬁm@ :m@ § T = s = ™
2w 100 = = g g L gL
= % v £ ¢ 2t} bat] 40 3t}
s u® PR el v N3O NIReO NaReD NI [
8 u
I L ue « 2o or [LEN €031 a3 1031 %
oo 11no v180d N £140d 2 od [ 4o Wod [
= S
g W s £600A : : :
gL
g (oN) 5O vas SY3ARIA 37 L¥0d TYNOILHO
i © 108
W #3530 s
O ko FIN - - 3@ W
65— (Lnovas) T T
o NIVaS asn _T Lasay ?
Hr——= 5 wms WS f 33N 38nan3Ln
e 37 © L3 zmnw 0L0vS10 V0L SLSAIN
NE TEA0A W o O o
© asw 5080 9021
N #asw Ehiia P 0ol 0z 8r
M M 1SWE-612 2 I
‘I V19200161d1XZ
1d0% 10 V19200161d1XZ . "
0y = 108 2 9l ., €10 W0 3 | . gy | EETON
Namwo |3 aa |5 anoa ML% 51031 p Al L% H_HU NI ATddnS NIVIV
€031 2 11031 2 #aQ = RS B - 1d0
€aOA | NI | 0 o on Jmoswm.r ar
- ~ 61y 7
s 5080 5080 n | any PG S080 aNo o:;SNw% suﬂ Ao0l3n} 0858 O 085S &
= 923 23 va €23 o8 % Lm0 s ango e O wass R 010 b 2655 A 4 38041
s [ o H H N BH - - - o | ool | s
T 1o N O S-S
ansa AN9V 930 conn B A TR Q30N7ONI 38 OL S3SN4 ‘SAL ‘3Q0IA NOILOZLOYd ALMYTOd 20 W T
SNOILOANNOD 1V1IoIa £800A [ Nov

SIY060 | WNVIIQ | JoNVHORUMQTNGRY | ¢ |

AYOLSIH NOISIAZY

SNOILOINNODJ O0TVNV

Rev E

24


https://www.analog.com/DC1840C?doc=DC1840C.pdf

DEMO MANUAL DC1840C

Rev E

20

PC16808 SCHEMATIC DIRGRAM

v 40 ¢ 13aHs | S10Z ‘70 “Kepug :ava|  anonN=3vos 5LV ADOTONHOLLAVENTT LI 357 403 GITéans
aw waNnoL inowd sl
4 0891 1INJYI0 OW3a VN
A ‘onol | mms 4990-00 _w.ww 4970-001£L°SS
aY¥v09 ¥3IHLOW 3Sd 18€°2083331 1802 H““Wm@nw%‘ﬁ%mﬁﬂm.pﬁiﬂ%m Wy p Wer
OLLYW3HOS F1LiL| UNVIIIQ ['oN3 dav]
. oo e GIDIATQA s BT AmOIaYS Seaoh s gy WW, 15
WO JEaU)|'MMM 0D6L-ZEY(B0) mU O|_<Z< SIVAOUAY ¥ NOISIQ 0L 180443 1$38 V¥ 30V SYH ASOTONHOIIL ¥VIN £ °©
¢ oA D 3OLLON ¥IWOLSND i
EETY
EEN
MOY ¥IMO1 ais
M ais ING
eNa 1LN0
£1n0 as g
8081 als 8084 808} 1da 808}
o cdq ¥ N 7 4 [ M
000k = [ svozzoevs 'am == {000 2000y — 14022062 IM = dooot
080 | A00} S [ 5080 | A00} 2] 3E [
4n00''€20 6L ezd s [V sz ey 40010 sz [ 8 [[vs2""vud
i "_@g.g_ﬂ_h..mm 5 "_@a.mwm_h..mm uag.ov“w_m.mm z 5 4970-001£L°SS
7 5080 | A00} O < 7 < 5080 | A0} LR[S < . ver
- B In001EA0 s TRY ~~ [ sL""tod 7! - 7 - § 0TRSO TR R ~~ [ sL""Tod 2l
i ¢ g »
& NL 5080 | A00} “ Tw & & w 5080 | A0} m B{d “ Tw &
wm_mJ noollexs o e S ﬁn AT : : 7 ¢ il moohxo s e 5 S ! AT _|_Pm
5080 | A00} 0 W 080 | A0} n3E W
M ._.mo 00 Mo S27 XN [0 sL 60w o —‘ ._-mo 300 IM0_ s2" TN I ~~~ [ 2" Tod <
™ 143 7 3 143
1no 30d/viva €L NIvlva | 1no 3od/vivad W NIV1ivd
EEN 33A
I s s
NG 7 Na
s 100 s zno
8084 vda Y 808} 808} a ¥ 8084
e [ e 7 e [ e
00k == 1022062 ‘IM = do0o 2000y — 11022067 ‘IM = #dooot
080 | A00} e 3 L ¢ 080 | A00} e 3 L ¢
4 00 vz0 sV W S [v o0 vad N0z s T R 5 AT
4990-001£2-8S 4990-001£2-8S 4990-001£2-8S 4990-001£2-8S
ror o : asr e o : aer
3 5080 ;1 A00} o] 3F < 3 3 5080 ; A0} o] 3 < 3
i 0010 s2 TR 3 > [v o0 708 al i AT AR R S [v 0" 708 i
z | 3 | [——g1¢ z Z2 H o g H z
@ [ — 5080 | A00} B{[E e I — o « 4 5080 | A0} R[S 8 4 «
73 i N ' L]t At
mj, FUL LD A e [T 3l : aoiXo 07X w38 - TS 7 ¢
L 6 55 7 113 9l 6
i 5080 || A00} O [ 5080 || A00} nlgllE b W
.v ._.mOl 300 7m0 s Y s m % [[ovs2”"y08 D N ._.mom 300! lzmy_s27 I R [[ovsr”"708 m
€l i1 €l i1

1N0 30d/vV1va

yL

NIVLVa |

1Nn0 30d/vViva

MOY ¥3ddn

4%

NIviva



https://www.analog.com/DC1840C?doc=DC1840C.pdf

DEMO MANUAL DC1840C

PC16808 SCHEMATIC DIRGRAM

v 40 ¢ 133HS | S102 ‘70 fepud  wa
2 €089 LINJYID OW3a 7 viN
LEL] ONJI | 3718

3NON =3TV0S

“SLMVd ADOTONHOZL ¥VINTT HLIM 381 ¥O4 G3riddns.
avaNnoL LINJHID SIHL

QYv0d ¥IHLOW 3Sd 1e€'2083331 L¥Od-TL

OLLYWIHIS UL

“UNVITIO |oNa dav|

oo e SIOINAA DL gt s smcs)
WOY'JBOU| MMM 0061-ZE(80! send GOId<z< STVAONddY 'V NOIS30 0L 180443 1538 V 30VW SYH ADOTONHOIL ¥VaNIT
oG AN 069 30ILON ¥3WOLSND
an EETY
as als ﬁq
sNa
INg 510
s 1100 s |
808 808 908} 5da 8081
e WY A e 7 e [ 4 N
40000} - ; L 1dooo 4doo0 = ; == 3000w
189 Li0zz0GrL 3m ivd 585 LAOZEOGRL I )
5080 1 A00L LANR] I z S080 1 A00L AN ¢
00z oI n - TS T amenllszy s v 3|6] e [ s e
H900041-55 z : H090-001£1:5 H090-001£1:5 = . H900044-55
e 5080 1 A0DL @ s Sl of S080 1 A00L S s 3r
i 7 E LT TN i w % I 7 ! i 7 EU TSI TAIY | I el IR 7 7!
Pl de ] 4 2 2 o e — | 9 i g 2
5 QL 5080 1 A00} ([ s a 4 5 5 q[ 5080 1 A00} 3. ¢ Tq 5
wj maolixo oI e [T T : W&J amoisxo 0 Vexa 35 [T H
W 6 1l 7 19 6 W
5080 | A00} 0 W S080 | A00} e e H
L 140d ol £ e [V e o O G 1IN0 EUCCAEF I T o w & [[v s cou d
€1 [ €l (43
1no 30d/viva m NI viva 7 1Nn0 30d/viva sl NIviva
EET) EEY
ais als
oNa 7 oNa
@ | 8100 @ | a1no
808l 8da 808} a0 8da 808}
i — i | i — e
= ; = o0t = : = sdoons
000y L4022067L ‘TN oy 000 L40z206vL ‘I g
5080 1 A0DL 2 . z S080 1 A00L LAt ?
E TN 7 e [T S e0lezy s W] 3|¢] e [ s e
araisLss . ariustss T z . roeLss
S080 1 A00} > < 5080 1 A00} ] 3 ¢
M#L 7 F LT I TACY | [[7 o0 508 7 £N i 7 FU LTI 735 v s o0d 3
g U ’ | LI § R ’ ‘—= £
(e — RS . t e T TR b, I —T1
Wj amaoliexo s e  [[L 5 ¢ W&J amoioxo 2o 35 [T 31
4] 6 7 23 6 15
5080 ;1 A00} 0 [0 5080 ; A0} B[S 0
R R-[0) ool fews o o e [V er o H 9 1dO amooliemo 2 5w : @ﬁ o 50" 508 |
143 (43
1Nno 30d/v1iva 81 NI viva 7 1Nn0 30d/viva 9l NIviva

MOY ¥3ddn

Rev E

20



https://www.analog.com/DC1840C?doc=DC1840C.pdf

DEMO MANUAL DC1840C

PC16808 SCHEMATIC DIRGRAM

v 40 v 13s | 102 70

Repus  aiva

swx €089} LINJYID OW3a o | N

3NON =FTV0S

‘ONY ADOTONHO3L ¥V3NN OL

‘SLHYd ADOTONHOIL HYVINIT HLIM 381 ¥04 GaNddNS
LINOXID SIHL

QYVO8 ¥3IHLOW 3Sd 1eE"Z0!

8333 L0d-2Z)

- ANV LNOM 19330 ATINYOWINOIS AV ATOAYS GavOd LMD
L OGN dr tiLaie Jcsaites Mol rlady
oz aucena o4 ENES 241 SIDINIA "LWM_[53080d| 01 AuriBISNOS3 SARWOLSNO 3L SNIVNZM LI SIAIMOK
WO IR3UII MMM 006}-Z¢H(20%) .H__uf MV O|_<Z< STVAONdAY
¥ PG DN O3 30ILON ¥3WOLSND
- EET
as als
6Na
LING 6100
H s 1110 ais J
808} v 8084 808} 6da 808}
il i Iy | i — e
ES ‘ == 4dooor ES E == 3dooos
o 110220672 ‘IM Aoy o 210220672 'IM For)
5080 || A00} ] e [ 5080 || A00} ] e [
00120 s Tz AR Casal I 001620 525 A Casal I
%g.ﬁﬂm.ww o 5 mmg.ﬁmm.mw %g.coeﬂm.mm 7 5 uﬁa.c_“m_m.mm
3 5080 ;1 A00} o] 3 < 3 3 5080, A00} o] 3l < T
° 13 300 1A s2 TR R ~~~ [[7_s2 " Tiod i 103 3001680 s A LIEE ~~~ [ sL " 6od 2h)
2 @ 5 —H# 3 2 @ 5 ——4 3
o e | L |6 - 8 | o o | L PiIig - 8 | I o
3 5080 | A00} 5080 | A00}
W 1 300 X0 sC TR R Casal I AT m m 00160 s X R Casal I g W
£ 5 i 7 f W 5 f
080 | A00L Bl w O 080 | A00} no3E v
F F ._.mOn_ 00! M B :m %‘ [ ™" 1rod x O ._.m 3001 6M0 52 6Md LR [ s 60d _
i1 7 €l (13
H LNO 30d/vivad [ NI vlvad 1Nn0 30d/vV1vad 6L NIvivd
EETY EET
ais a1s
g NG 7 0ING
s 2Ln0 s 010
8081 uda ¥ 208} 8081 oda ¥ 208}
e [ 4 e 7 M [ 4 e
3doooy L : =L 3dooos 3doooy L : == 3doook
otk 110220672 ‘IM s oo 10220672 ‘IM o
5080 || A00} 2] S [ 5080 || A00} ] S b [
0020 s T AR Casal I T 000120 S0 [ 5 Casal I
u_wg..mﬂm.ww o 5 mwg.o.._,mm.mm %g.cn_eﬂm.ww 7 5 usa.c%mqm.mm
[ 7 080 | A00L 3¢ ewd [ 3 3 5080 | A00} o] 3 e[S ] 3
103 00 2IA sL7 T B A [[7 sz uod i 13 00018 S0 T R [ 5 ood 2
g R J , 2 g R w ; —= 3
o e | Q& © ] | o o | o e © ] | I o
B 5080 | A00} 5080 | A0}
W L 1 00 TX0 sL TR R Casal IEE T W m ¢ 00 [0X0_s2” T R CasalIEEALE g W
W 9l 6 7 I 9 6 16
5080 | AQ0} 2 IR{ (S W O 5080 | AOO} waE L
NF ._.mom 300! Imd S27 TN R A [[or sz oy l_ O F ._.m & 300! loimd s27 oIy R [ s oy —-
o €l (4 €l (43
428 0Ll

1no 30d/vViva

NIviva | 1no 30diviva
MOY ¥3ddn

NI vivad

Rev E

2/

Information furnished by Analog Devices is believed to be accurate and reliable. However, no responsibility is assumed by Analog
Devices for its use, nor for any infringements of patents or other rights of third parties that may result from its use. Specifications
subject to change without notice. No license is granted by implication or otherwise under any patent or patent rights of Analog Devices.
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ESD Caution
\ ESD (electrostatic discharge) sensitive device. Charged devices and circuit boards can discharge without detection. Although this product features patented or proprietary protection
M circuitry, damage may occur on devices subjected to high energy ESD. Therefore, proper ESD precautions should be taken to avoid performance degradation or loss of functionality.

Legal Terms and Conditions

By using the evaluation board discussed herein (together with any tools, components documentation or support materials, the “Evaluation Board”), you are agreeing to be bound by the terms and
conditions set forth below (“Agreement”) unless you have purchased the Evaluation Board, in which case the Analog Devices Standard Terms and Conditions of Sale shall govern. Do not use the Evaluation
Board until you have read and agreed to the Agreement. Your use of the Evaluation Board shall signify your acceptance of the Agreement. This Agreement is made by and between you (“Customer”)
and Analog Devices, Inc. (“ADI”), with its principal place of business at One Technology Way, Norwood, MA 02062, USA. Subject to the terms and conditions of the Agreement, ADI hereby grants to
Customer a free, limited, personal, temporary, non-exclusive, non-sublicensable, non-transferable license to use the Evaluation Board FOR EVALUATION PURPOSES ONLY. Customer understands and
agrees that the Evaluation Board is provided for the sole and exclusive purpose referenced above, and agrees not to use the Evaluation Board for any other purpose. Furthermore, the license granted
is expressly made subject to the following additional limitations: Customer shall not (i) rent, lease, display, sell, transfer, assign, sublicense, or distribute the Evaluation Board; and (ii) permit any Third
Party to access the Evaluation Board. As used herein, the term “Third Party” includes any entity other than ADI, Customer, their employees, affiliates and in-house consultants. The Evaluation Board is
NOT sold to Customer; all rights not expressly granted herein, including ownership of the Evaluation Board, are reserved by ADI. CONFIDENTIALITY. This Agreement and the Evaluation Board shall all
be considered the confidential and proprietary information of ADI. Customer may not disclose or transfer any portion of the Evaluation Board to any other party for any reason. Upon discontinuation of
use of the Evaluation Board or termination of this Agreement, Customer agrees to promptly return the Evaluation Board to ADI. ADDITIONAL RESTRICTIONS. Customer may not disassemble, decompile
or reverse engineer chips on the Evaluation Board. Customer shall inform ADI of any occurred damages or any modifications or alterations it makes to the Evaluation Board, including but not limited
to soldering or any other activity that affects the material content of the Evaluation Board. Modifications to the Evaluation Board must comply with applicable law, including but not limited to the RoHS
Directive. TERMINATION. ADI may terminate this Agreement at any time upon giving written notice to Customer. Customer agrees to return to ADI the Evaluation Board at that time. LIMITATION OF
LIABILITY. THE EVALUATION BOARD PROVIDED HEREUNDER IS PROVIDED “AS IS” AND ADI MAKES NO WARRANTIES OR REPRESENTATIONS OF ANY KIND WITH RESPECT TO IT. ADI SPECIFICALLY
DISCLAIMS ANY REPRESENTATIONS, ENDORSEMENTS, GUARANTEES, OR WARRANTIES, EXPRESS OR IMPLIED, RELATED TO THE EVALUATION BOARD INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTY OF MERCHANTABILITY, TITLE, FITNESS FOR A PARTICULAR PURPOSE OR NONINFRINGEMENT OF INTELLECTUAL PROPERTY RIGHTS. IN NO EVENT WILL ADI AND ITS
LICENSORS BE LIABLE FOR ANY INCIDENTAL, SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES RESULTING FROM CUSTOMER'S POSSESSION OR USE OF THE EVALUATION BOARD, INCLUDING
BUT NOT LIMITED TO LOST PROFITS, DELAY COSTS, LABOR COSTS OR LOSS OF GOODWILL. ADI'S TOTAL LIABILITY FROM ANY AND ALL CAUSES SHALL BE LIMITED TO THE AMOUNT OF ONE
HUNDRED US DOLLARS ($100.00). EXPORT. Customer agrees that it will not directly or indirectly export the Evaluation Board to another country, and that it will comply with all applicable United States
federal laws and regulations relating to exports. GOVERNING LAW. This Agreement shall be governed by and construed in accordance with the substantive laws of the Commonwealth of Massachusetts
(excluding conflict of law rules). Any legal action regarding this Agreement will be heard in the state or federal courts having jurisdiction in Suffolk County, Massachusetts, and Customer hereby submits
to the personal jurisdiction and venue of such courts. The United Nations Convention on Contracts for the International Sale of Goods shall not apply to this Agreement and is expressly disclaimed.
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